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MARCH  1930  ACT  OP  INCORPORATION. 


AN  ACT  ESTABLISHING  A  BOARD  OF  AGRICUL- 
TURE, MINING  AND  STATISTICS. 


It  is  hereby  enacted  by  the  General  Assembly  of  the  State 
of  Vermont : 

Sec.  1.  The  governor  of  the  state,  the  president  of  the 
state  agricultural  college,  and  six  other  persons,  who  shall 
be  nominated  by  the  governor  and  confirmed  by  the  senate, 
shall  constitute  the  Vermont  State  Board  op  Agriculture, 
Manufactures  and  Mining,  and  shall  receive  the  same  per 
diem  compensation  for  time  employed  in  the  duties  herein- 
after specified  as  members  of  the  general  assembly,  and  the 
actual  rates  of  fare  paid  by  them  to  and  from  the  place  of 
meeting.  In  case  of  death,  resignation,  or  removal  from 
the  state  of  any  member,  or  vacancy  otherwise  arising,  the 
governor  shall  fill  such  vacancy  as  in  other  cases. 

Sec.  2.  The  first  meeting  of  the  members  of  the  board 
shall  be  held  on  the  call  of  the  governor,  when  they  shall 
complete  the  organization  of  the  board  by  appointing  a  sec- 
retary, who  shall  be  ex  officio  a  member  of  the  same,  and 
shall  receive  for  his  services  a  salary  of  five  hundred  dollars 
per  annum,  with  the  actual  expenses  of  postage,  stationery 
and  other  office  expenses,  but  no  allowance  for  personal 
expenses. 

Sec.  3.  The  term  of  office  of  the  appointed  members 
shall  expire  on  the  first  day  of  November,  A.  D.  1872,  and 
biennially  thereafter. 

Sec.  4.  The  board  shall  hold  at  least  one  business  meet- 
ing during  each  year,  and  as  many  more  as  they  may  deem 
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4  ACT  OP  INCORPORATION. 

expedient ;  and  shall,  by  themselves  or  through  their  secre- 
tary, make  statistical  and  other  investigations  and  recom- 
mendations in  regard  to  the  condition  of  agriculture,  horti- 
culture, manufactures  and  mining,  as  they  may  deem  condu- 
cive to  the  general  interests  of  the  state,  and  cause  the 
same  to  be  published  in  the  same  manner  as  is  by  law  pro- 
vided for  the  publishing  of  the  report  of  the  state  board  of 
education.  . 

Sec.  5.  They  shall  also  hold  at  least  one  public  meeting 
of  not  more  than  three  days'  duration,  each  year,  for  the 
acquisition  and  dissemination  of  knowledge  on  the  subject 
matter  of  their  investigations,  by  addresses,  essays  and  dis- 
cussions, in  which  the  people  of  the  state  shall  be  invited 
to  participate,  and  may  incorporate  any  of  these  papers  of 
sufiBcient  value  to  warrant  publication  into  their  report 
heretofore  provided  for. 

Sec.  6.  The  entire  expense  of  the  board,  including  sal- 
aries and  printing,  shall  not  exceed  twenty-five  hundred 
dollars  per  annum. 

Approved,  November  22^  1870. 
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MEMBERS  OF  THE  BOARD 

OF 

Agriculture,  Mantjfactures  and  Mining. 


BX-OFFICIIS. 

His  Excellency  JOHN  W.  STEWART. 
♦JAMES  B.  ANGELL,  Pres,  State  Ag.  Coll. 
PETER  COLLIER,  Secretary  of  the  Board. 

APPOINTED   BY   GOVERNOR  AND   SENATE. 

Hon.  a.  B.  HALBERT,  EsBex. 

Hon.  CHARLES  H.  HEATH,  Plainfield. 

tHoN.  FREDERICK  HOLBROOK,  BraUUboro. 

Hon.  PITT  W.  HYDE,  Castleton. 

Z.  E.  JAMESON,  Esq.,  Irashurgh. 

Hon.  NOAH  B.  SAFFORD,  White  River  Junction. 


*  During  the  sammer  of  1871  Plras.  Angell  wm  snooeoded  by  Biatthew  H.  Baok- 
bam  u  Preeident  of  the  State  Agrionltoral  OoUefse. 

t  Hon.  n^deriek  Holhrook  deolined  hte  appointment  as  member. 
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SECOND  MEETING  OP  THE  BOARD. 


The  Board  met  in  the  parlors  of  the  American  Hotel, 
February  9th,  1871,  all  the  members  being  present.  Mr. 
Holbrookes  successor  not  having  been  appointed,  his  place 
alone  was  vacant. 

At  the  request  of  the  Governor  the  Secretary  made  the 
following  report,  presenting  some  of  the  details  of  work 
before  the  Board,  which,  appeared  to  him  to  be  practicable. 

AGMCULTURB. 

1.  To  supplement  other  organizations  for  similar  objects 
in  the  State,  so  far  as  we  may  do  so  and  preserve  our  indi- 
viduality, but  to  supplant  nothing. 

2.  To  co-operate  with  county  and  town  societies  and 
through  them  secure  some  uniform  and  systematic  plan  of 
work  throughout  the  State. 

8.  To  suggest  to  dairymen,  farmers,  and  stock  breeders 
certain  definite  experimental  problems. 

4.  To  procure  analyses  of  all  fertilizers  (natural  or  arti- 
ficial) for  sale  throughout  the  State,  and  publish  them  in 
full  with  their  relative  and  commercial  values.  And  to 
secure  protection  against  frauds  by  legislative  or  other 
action. 

5.  In  accordance  with  the  provisions  of  the  act,  to  hold 
at  least  one  annual  meeting,  at  some  central  point  in  the 
State,  for  the  purpose  of  discussion  and  the  reading  of 
papers. 

6.  Under  the  auspices  of  the  local  societies,  and  co-oper- 
ating with  them,  to  hold  meetings  of  the  Board  from  time  to 
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time,  in  the  various  counties,  of  the  same  general  character 
as  the  State  meetings. 

7.  To  publish  from  time  to  time  the  more  valuable  papers 
presented,  together  with  statistics  collected,  and  distribute 
the  same  among  the  people  separately  or  in  the  annual 
report. 

8.  That  the  name  of  the  officers  of  all  county  and  town 
Agricultural  and  Horticultural  societies,  and  Farmers'  or 
Dairymen's  clubs,  throughout  the  State,  be  obtained  by  the 
Secretary,  through  whom  the  papers  from  time  to  time  printed 
may  be  distributed. 

MINING. 

1.  Gathering  statistics  as  to  the  various  mining  opera- 
tions and  metallurgical  industries  of  the  State ; — chiefly  in 
marble,  granite,  soap-stone,  slate,  copper  and  iron,  and  com- 
paring our  own  resources  with  those  of  other  sections  of  the 
country,  as  to  extent  and  profit. 

2.  Calling  attention  to  ores  and  deposits  occurring  in  the 
State,  whether  utilized  at  present  or  not. 

3.  Especially  in  those  sections  where  these  interests  are 
important,  to  prepare  papers  and  discussions  calling  atten- 
tion to  the  kinds  of  ores  in  the  vicinity,  their  metallurgical 
or  economic  value,  and  the  methods  of  readily  testing  them. 

MANUPACTUBES. 

1«  Gathering  information  and  statistics  as  to  the  various 
kinds' of  manufactures,  their  extent  and  prosperity. 

2.  Collection  of  statistics  as  to  the  water  power  of  the 
State,  occupied  and  unoccupied,  and  its  accessibility. 

3.  Calling  attention  to  supplies  of  raw  and  waste  mate- 
rial in  the  State,  which  is  unused. 

4.  Inquiry  into  the  best  method  of  promoting  manufac- 
tures, without  imperilling  other  public  interests. 
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10  STATE  BOARD  OF   AOBICULTUBE,   AC. 

The  Secretary,  in  further  explanation  of  his  views,  urged 
the  importance  of  the  several  points  above  enumerated,  and 
the  whole  matter  was  then  laid  before  the  Board.  After  a 
general  discussion,  the  report  and  suggestions  of  the  Secre- 
tary were  approved,  and,  by  a  vote  of  the  Board,  adopted 
as  the  basis  of  action,  subject  to  any  future  modification 
which  might  appear  advisable. 

Upon  motion  of  Mr.  Heath,  it  was  resolved  that  such 
inquiries  be  made  by  the  Secretary  in  regard  to  a  Hydro- 
graphic  Survey  of  the  State  Ieis  he  (the  Secretary)  should 
think  expedient. 

The  Governor  suggested  the  importance  of  the  Secretary 
preparing  an  address  upon  the  '^  object  and  aims  of  the 
Board,"  which  suggestion  was  universally  endorsed. 

Mr.  Jameson  presented  letters  from  the  President  and 
Secretary  of  the  Caledonia  County  Agricultural  Society, 
extending  a  cordial  invitation  to  the  Board  to  meet  with 
them  at  St.  Johnsbury.  The  invitation  was  accepted,  and 
the  time  of  meeting  was  left  at  the  discretion  of  the  Secre- 
tary. 

A  motion  was  carried  that  the  state  meeting  be  held  at 
Montpelier;  also  that  four  other  meetings  be  held  during 
the  year,  at  such  times  and  places  as  the  Governor  and  Sec- 
retary should  decide.  The  securing  of  accurate  press  re-  ■ 
ports  and  the  details  of  these  several  meetings,  was  left  at 
the  discretion  of  the  Secretary. 

After  considerable  discussion,  the  meeting  adjourned,  sub- 
ject to  a  call  from  the  Secretary. 

PETER  COLLIER,  Secy 

Burlington,  Feb.  9,  ISli. 
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THIRD  MEETING  OF  THE  BOARD. 


The  Board  met  at  the  American  Hotel  in  Burlington, 
January  25th,  1872,  at  which  every  member  was  present 
but  Mr.  Halbert. 

Mr.  Hyde  stated  the  main  object  of  the  meeting  to  be  the 
appointment  of  two  delegates  from  the  Board  to  attend  the 
Agricultural  Convention  called  by  the  Commissioner  of 
Agriculture,  to  be  held  ill  the  city  of  Washington,  February 
loth.  Mr.  Hyde  moved  that  the  Secretary  be  appointed  as 
one  of  the  delegates,  and  Mr.  Heath  moved  that  Mr.  Safford 
be  appointed  as  the  other  delegate,  and  these  gentlemen  were 
elected. 

Upon  motion  of  Mr.  Hyde,  the  Secretary  was  authorized 
to  remit,  to  those  furnishing*  papers  to  be  read  at  meetings 
of  the  Board  at  the  several  meetings,  their  expenses  for 
travel  and  during  attendance.  Upon  motion  of  Mr.  Heath, 
the  Secretary  was  requested  to  procure  and  cause  to  be 
.  deposited  in  the  Cabinet  at  Montpelier,  and  of  the  State 
Agricultural  College,  specimens  of  all  grasses  native  to  Ver- 
mont, and  of  all  cereals  grown  within  the  state. 

The  meeting  then  adjourned  to  attend  the  general  meet- 
ing being  held  in  the  Court  House. 

PETER  COLLIER,  Sec'y. 

Burlington,  January  25th,  1872. 
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PUBLIC  MEETINGS  OF  THE  BOARD 

OF 

Agriculture,  Manufactures  and  Mining. 


In  accordance  with  the  proposed  plan,  and  in  compliance 
with  invitations  received,  the  Board  has  held  meetings  for 
the  reading  of  papers  upon  the  agricultural,  manufacturing 
and  mining  interests  of  the  state,  at  the  following  places, 
and  in  the  following  order : 

St.  Johnsbury,  March  9th  and  10th,  1871. 

Brandon,  June  8th  and  9th,  1871. 

Randolph,  June  15th  and  16th,  1871. 

Burlington,  January  24th  and  25th,  1872. 

Middlebury,  February  7th  and  8th,  1872. 

Montpelier,  February  21st  and  22d,  1872. 

St.  Albans,  March  6th  and  7th,  1872. 

Newport,  August  6th  and  7th,  1872. 

Craftsbury,  August  8th  and  9th,  1872. 
Many  other  invitations  have  been  extended  to  the  Board 
which  could  not  well  be  accepted,  but  which  show  that  the 
labors  of  the  Board  in  this  direction  have  been  appreciated 
by  the  people.  Although  want  of  information,  as  to  the  true 
character  of  the  meetings  to  be  held,  has  in  nearly  every 
instance  prevented  a  full  attendance  upon  the  start,  still,  as 
the  meetings  progressed,  each  successivB  session  brought  ■ 
increasing  numbers,  and  developed  an  increasing  interest  on 
the  part  of  the  people  in  attendance. 

At  each  of  the  above  meetings  there  were  held  from  three 
to  five  sesssions,  and  generally  a  discussion,  more  or  less  pro- 
longed, followed  each  paper  presented.  Nearly  every  one  of 
the  papers  read  has  been  specially  prepared  for  these  meet- 
ings, and  representing  as  they  do  the  practical  views  of  our 
own  citizens  for  the  most  part,  will  be  read  with  interest 
and  profit.  Most  of  them,  with  the  salient  points  elicited 
during  their  discussion,  will  be  found  in  this  volume. 
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FIRST  PUBLIC  MEETING 

OF  THS 

State  Board  op  Agriculture,  Manufactures  and  Mining, 

HZXD  AT 

8t  Johnabury^  Thursday  and  Friday^  March  9th  and  10th,  1871, 

UPON  INVITATION  OF  THE 

Caledonia  County  Agricultural  Society. 


Severe  rains  had  rendered  the  roads  heavy,  and  the 
weather  very  unfavorable  for  a  full  attendance. 

The  meeting  was  called  to  order  by  Chas.  A.  Sylvester, 
Esq.,  President  of  the  Caledonia  County  Agricultural  So- 
ciety, at  the  invitation  of  which  this  meeting  was  held.  The 
number  present  was  not  large,  but  gradually  increased  dur- 
ing this  and  subsequent  sessions.  Those  present  were  evi- 
dently almost  exclusively  of  the  most  substantial  and  intelli- 
gent class  of  farmers,  men  who  love  their  business,  study  it, 
and  are  constantly  successful  in  its  prosecution. 

Messrs.  Sa£ford,  Jameson  and  Collier  represented  the 
Board  during  the  meeting.  Four  sessions  were  held  and  the 
following  papers  were  read : 

THURSDAY  AFTERNOON. 

"The  Object  and  Aim  of  the  Board,"  Peter  Collier,  Sec- 
retary, Burlington. 
"  Yermont  as  a  Home,"  Z.  E.  Jameson,  Irasburgh. 
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THURSDAY  EVENIKG. 

"  Difficulties  of  Fruit  Raising  in  Vermont,"  Dr.  T.  H. 
Hoskins,  Newport,  Editor  Vermont  Farmer. 

FRIDAY  FORENOON. 

"  Fertility  of  Soils — ^how  Lost — how  Restored,"  Jonathan 
Lawrence,  Passumpsic. 

FRIDAY  AFTERNOON. 

"  Commercial  Fertilizers,"  A.  B.  Pringle,  Wells  River. 

"  Nutrition  of  Plants,"  Peter  Collier,  Burlington. 

Before  the  adjournment,  a  resolution  was  offered,  and 
passed  unanimously,  thanking  the  Board  and  its  Secretary 
for  their  very  successful  efforts  to  make  this,  its  first  meet- 
ing, profitable  and  acceptable  to  those  it  was  designed  to 
benefit.  A  desire  was  also  expressed  that  the  papers  read 
and  the  discussions  had  should  be  printed  in  all  the  news- 
papers of  the  State. 
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SECOND  PUBLIC  MEETING 

OF  THE 

State  Board  of  Agricultube,  Manufactures  and  Mining, 

HELD  AT 

Brandon^  Thursday  and  Friday^  June  Sth  and  9th,  1871, 

UPON  invitation  of  the 

Farmers  and  Mechanics'  Club. 


The  presence  of  an  active  club  at  this  place  insured  a  full 
attendance  during  the  meeting,  and  a  vigorous  discussion 
was  maintained  throughout.  President  Angell,  Messrs. 
Hyde,  Jameson  and  Collier  of  the  Board  were  present. 

Judge  Ezra  June,  Vice  President  of  the  Brandon  Farm- 
ers' Club,  was  called  to  preside,  and  made  a  brief  salutatory 
address,  welcoming  the  Board  to  Brandon,  and  to  the  hos- 
pitalities of  the  Brandon  Farmers'  and  Mechanics'  Club, 
and  introduced  President  Angell,  of  the  University  of  Ver- 
mont and  State  Agricultural  College,  and  of  the  State  Board 
of  Agriculture,  to  the  chair. 

Four  sessions  were  held  and  the  following  programme  was 
followed : 

THURSDAY  AFTERNOON. 

Introductory  address  by  Judge'  Ezra  June,  Brandon. 

"  Objects  and  Aims  of  the  Board,"  by  President  James  B. 
AngeU,  of  the  University  of  Vermont. 

"Agricultural  Societies,"  by  Z.  E.  Jameson,  Esq.,  Iras- 
burgh. 


Digiti 


zed  by  Google 


16  STATE  BOARD  OP   AGRICULTUBB,   AC. 

THUBSDAY  EVENING. 

"  Birds  as  related  to  Agriculture,"  by  Prof.  George  H. 
Perkins,  Burliugton. 

"  Size  no  Measure  of  Merit  to  Vermont  Farmers,"  by 
Albert  Chapman,  Esq.,  Middlebury,  Agricultural  Editor  of 
Middlebury  Register. 

FRIDAY  FORENOON. 

"  Meteorological  Observations,"  by  Rev.  R.  G.  Williams, 
Castleton. 

*'  What  Breed  of  Horses  shall  we  Raise  ?"  by  Colonel  E. 
S.  Stowell,  Cornwall. 

FRIDAY  AFTERNOON. 

"  Meteol-ology,"  by  Dr.  Hiram  A.  Cutting,  Lunenburgh, 
^  State  Geologist. 

"Hybridization  and  Selection  in  Plants,"  by  C.  G. 
Pringle,  Esq.,  Charlotte. 

"  Commercial  Fertilizers,"  by  Peter  Collier,  Secretary. 

The  audience  throughout  was  composed  of  the  best  citizens 
and  most  intelligent  farmers  of  the  vicinity,  who  manifested 
a  most  earnest  and  active  interest  in  the  proceedings ;  all 
present  were  gratified  and  felt  well  repaid  for  the  time  spent 
at  the  sessions.  And  as  was  said  by  one  of  the  speakers  at 
the  close,  "  There  is  no  doubt  but  that  much  good  has  re- 
sulted from  the  meeting,  and  that  the  usefulness  of  the  Board 
has  been  demonstrated  to  a  large  circle  of  those  most 
interested  in  its  continuance  with  enlarged  resources  and 
powers." 
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THIRD  PUBLIC  MEETING 

OF  THE 

State  Board  op  Agriculture,  Manufactures  and  Mining, 

HELD  AT 

Randolph,  Thursday  and  Friday^  June  \6th  and  16iA,  1871, 

UPON 

Invitation  of  the  Farmxbs'  Club  of  that  Place. 


The  same  cause  which  operated  so  successfoUy  at  Brandon, 
viz:  the  existence  of  a  live  club  of  Farmers,  caused  the 
meeting  here  to  be  quite  successful,  both  in  numbers  present 
during  the  sessions  and  in  the  character  and  vigor  of  discus- 
sions. 

Governor  Stewart,  Messrs.  Heath,  Halbert,  Jameson  and 
Collier  were  present  as  members  of  the  Board. 

Four  sessions  were  held,,  and  the  following  was  the  pro- 
gramme of  the  exercises.  Governor  Stewart  presiding  during 
the  meeting : 

THURSDAY  AFTERNOON. 

Opening  Address  by  Governor  Stewart. 

"  Meteorology" — Dr.  Hiram  A.  Cutting,  Lunenburgh. 

THURSDAY  EVENING. 
"  The  Management  of  Woodlands" — George  "F.  Nutting, 
Randolph. 

"  Farm  Buildings  and  their  Relation  to  Husbandry" — Z. 
E.  Jameson,  Irasburgh. 
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FRIDAY  FORENOON. 

"Plows  and  Plowing  and  Farm  Implements" — J.  J. 
Washburn,  Randolph. 

"  The  Great  Wants  of  Vermont  Farmers"— J.  P.  Foster, 
Passumpsic. 

FRIDAY  AFTERNOON. 

"  Birds  as  Related  to  Agriculture" — Prof.  George  H. 
Perkins,  Burlington. 

"Our  Manufacturing  Industries" — Hon.  C.  H.  Heath, 
Plainfield. 


FOURTH  PUBLIC  MEETING 

OF  THE 

State  Board  op  Agriculture,  Manufactures  and  Mining, 

HELD  AT 

Burlington,  Wednesday  and,Tkur8day,  Jan.  2ith  and  25th,  1872. 


This  meeting,  though  thoroughly  advertised,  failed  to  call 
out  as  full  an  attendance  of  ^farmers  as  it  deserved.  The 
audience  consisted  largely  of  the  citizens  of  Burlington,  at- 
tracted to  the  meetings  by  the  eminent  reputation  of  those 
advertised  to  present  papers.  Every  member  of  the  Board 
was  in  attendance,  and  five  sessions  were  held.  The  follow- 
ing was  the  programme  of  the  meeting : 
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FIRST  DAT— WEDNESDAY. 

2.80  p.  M.  Opening  address  by  President  Buckham,  of 
the  University  of  Vermont  and  State  Agricultural  College. 

Paper  by  Dr.  Hiram  A.  Cutting,  State  Geologist  of  Ver- 
mont. Subject:  Economic  Value  of  the  various  Metallic 
Ores  of  Vermont. 

Paper  by  J.  E.  Manley,  Esq.,  ol  West  Rutland.  Sub- 
ject :  The  Deposits  of  Marble  in  Rutland  County,  with 
History  of  the  Marble  Industry  of  Vermont  and  Statement 
of  Comparative  Values.  • 

Paper  by  Hon.  Roswell  Farnham,  of  Bradford,  Vt.  Sub- 
ject :    Copper  Mines  and  Mining  of  Orange  County,  Vt. 

EVENING. 

7.30  P.  M.  Paper  by  Professor  Samuel  W.  Johnson,  of 
New  Haven,  Conn.  Subject :  "  Exhaustion  of  Soils,"  fol- 
lowed by  discussion  of  the  subject,  open  to  all  present. 

Paper  by  0.  C.  Wait,  Secretary  of  the  Vermont  Bee- 
Keepers'  Association.  Subject :  "  Advantages  of  Bee-keep- 
ing." 

SECOND  DAY— THURSDAY  FORENOON. 

9.30  A.  M.  Remarks  by  Hon.  John  W.  Stewart,  Gov- 
ernor of  Vermont. 

Paper  by  Dr.  T.  H.  Hoskins,  of  the  Vermont  Farmer. 
Subject :  "  Modifications  of  New  England  Husbandry  made 
necessary  by  Western  Competition." 

Paper  by  Henry  Hall,  Esq.,  of  Rutland,  Vt.  Subject  : 
"  History  of  Agriculture  and  Manufactures  in  Vermont." 

AFTERNOON. 

2.30  P.  M.  Paper  by  Professor  S.  W.  Johnson.  Subject  : 
"  Rotation  of  Crops,"  followed  by  discussion. 

Paper  by  Harmon  Northrup,  Esq.,  Fairfield.  Subject: 
"  Making  Maple  Sugar." 
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EVENING. 

7.30  P.  M.  Paper  by  Rev.  John  Newman,  D.  D.,  Poult- 
ney.     Subject :  "  Agricultural  Ethics." 

Paper  by  Henry  Lane,  Esq.,  of  Cornwall.  Subject: 
"  Pear  Culture  in  Vermont." 

Paper  by  Professor  Peter  Collier,  Secretary  of  the  State 
Board  of  Agriculture.     Subject :  "  Commercial  Fertilizers." 

In  speaking  of  this  meeting  the  Free  Press  ^  Times  said : 
"  It  was  a  full  ani  rich  programme  which  was  presented, 
which  no  farmer  could  afford  to  lose.  The  Board  of  Agri- 
culture is  run  for  the  benefit  of  nobody  but  the  people ;  and 
they  should  make  the  most  of  it.  We  think  it  would  be  the 
unanimous  testimony  of  all  who  attended  the  various  sessions, 
that  it  has  been  an  exceedingly  valuable  meeting ;  and  that 
the  State  Board  is  doing  very  important  and  beneficial  work, 
in  securing  and  giving  to  the  people  such  stores  of  valuable 
information.  The  presence  of  Prof.  Johnson  lent  especial 
interest  and  value  to  the  occasion,  and  the  Burlington  meet- 
ing must  be  set  down  as  among  the  best  of  its  kind  thus  far 
held  in  our  State." 
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FIFTH  PUBLIC  MEETING 

OF  THE 

State  Board  of  Agriculture,  Manufactures  and  Mining, 

HELD   AT 

Middkbury,  Wednesday  and  Thursday^  February  7th  and  Sth^  1872. 


During  this  meeting  four  sessions  were  held,  and  the  at- 
tendance pretty  good.  Messrs.  Jameson  and  Collier  repre- 
sented the  Board.     The  following  was  the  programme : 

WEDNESDAY  AFTERNOON. 

Address  of  Welcome,  by  Hon.  James  M.  Slade,  Mid- 
dlebury. 

Paper  by  E.  R.  Towle,  Esq.,  Agricultural  Editor  St. 
Albans  Messenger.  Subject :  "  How  to  make  Farm  Life 
Pleasant." 

Paper  by  Z.  E.  Jameson,  Esq.,  Irasburgh.  Subject: 
"  Necessity  of  Success  in  Book  Farming." 

Paper  by  Dr.  T.  H.  Hoskins,  "  Verm<ynt  Farmer.^^  Sub- 
ject:  "  Vermont  as  an  Agricultural  State." 

WEDNESDAY  EVENING. 

Paper  by  Henry  Hall,  Esq.,  Rutland.  Subject :  "  His- 
tory of  Manufactures  and  Agriculture  in  Vermont." 

Paper  by  F.  D.  Douglas,  Esq.,  Whiting.  Subject :  "  Ag- 
riculture as  a  Field  for  Human  Development." 

THURSDAY  FORENOON. 

Paper  by  C.  G.  Pringle,  Esq.,  Charlotte.  Subject : 
"  Fruit  Growing  in  the  Champlain  Valley." 
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Paper  by  Z.  E.  Jameson,  Esq.,  Irasburgh.  Subject: 
"  Orcharding." 

THURSDAY  AFTERNOON. 

Remarks  by  Peter  Collier,  Secretary,  on  "  Nutrition  of 
Plants." 

Paper  by  Prof.  H.  M.  Seely,  Middlebury.  Subject: 
"  Relation  of  Science  to  Agriculture." 


SIXTH  PUBLIC  MEETING 

OF  THE 

State  Board  of  Agriculture,  Manufactures  and  Mining, 

HELD  AT 

Montpelier,  Wednesday  and  Thursday^  February  21fit  and  22d,  1872. 


By  invitation  of  the  ySTashington  County  Agricultural  So- 
ciety, a  meeting  was  held  in  Montpelier,  February  21st  and 
22d. 

Messrs.  Heath,  Jameson  and  Collier  of  the  Board  were 
present,  and  four  sessions  were  held,  and  ten  papers  read. 

Although  the  weather  was  cold  and  inclement,  the  atten- 
dance was  unusually  large. 

The  following  was  the  order  of  exercises  : 

WEDNESDAY  AFTERNOON. 
Introductory  Address  by  Hon.  Chas.  H.  Heath,  Plainfield. 
Pear  Culture  in  Vermont,  by  Hon.  Henry  Lane,  Cornwall, 
The  Butter  Dairy,  by  D.  B.  Wheelock,  Barre. 
Orcharding,  by  E.  E.  Andrews,  Esq.,  Berlin. 
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WEDNESDAY  EVENING. 
"  The  Necessity  of  Success  in  Book  Farming,"  by  Z.  E. 
Jameson,  Esq.,  Irasburgh. 
"Grass  Culture,"  by  Stephen  P.  Joslin,  Waitsfield. 

THURSDAY  FORENOON. 

"  Granite  Quarries,"  by  Dr.  J.  S.  Spaulding,  Barre. 

"  Vermont  as  an  Agricultural  State,"  by  Dr.  T.  H.  Eos' 
kins,  Newport,  Editor  Vermont  Farmer. 

"  The  Manufacture  of  Maple  Sugar,"  by  Leander  Cobum, 
Esq.,  East  Montpelier. 

THURSDAY  AFTERNOON. 

"  The  Horse  Hoe,"  by  John  Boss,  Esq.,  Northfield,  Mas- 
sachusetts. 

"  The  Belation  of  Science  to  Agriculture,"  by  Prof. 
Henry  M.  Seely,  Middlebury. 

**  Commercial  Fertilizers,"  by  Peter  Collier,  Secretary. 

Before  adjournment,  Hon.  John  Gregory,  of  Northfield, 
offered  the  following  resolution,  which  was  unanimously 
adopted : 

Besolvedj  That  the  farmers  of  Washington  County  return 
their  hearty  thanks  to  those  gentlemen  from  abroad,  as  well 
as  to  those  from  this  county,  who  have  read  papers  or  en- 
gaged in  discussions  at  this  meeting,  for  the  valuable  infor- 
mation which  they  have  imparted. 

It  was  a  most  satisfactory  meeting,  and  better  attended 
than  any  previous  one.  The  papers  generally  were  of  the 
highest  interest,  and  the  discussions  lively  and  to  the  point. 
Great  credit  was  due  to  the  active  co-operation  of  the 
Washington  County  Society  with  Mr.  Heath  of  the  Board, 
in  making  requisite  preparations  and  securing  so  many  ex- 
cellent papers  and  such  a  satisfactory  attendance. 


Digiti 


zed  by  Google 


24  STATK   BOARD  OP  AGRICULTURE,   &C. 


SEVENTH  PUBLIC  MEETING 

OF  THE 

State  Board  op  Agricultubb,  Manufactures  and  Mining, 

HELD  AT 

St.  Albans,  Wednesday  and  Thursday,  March  6th  and  7th,  1872. 


By  invitation  of  the  Franklin  County  Agricultural  Soci- 
ety, the  Board  held  a  meeting  at  St.  Albans,  March  6th  and 
tth.  An  exceedingly  severe  snow  storm  having  completely 
blockaded  many  of  the  roads,  many  were  prevented  from 
attending  the  meetings. 

Messrs.  Jameson  and  Collier  were  present  from  the  State 
Board,  and  the  following  was  the  list  of  papers  and  order 
of  exercises : 

WEDNESDAY  AFTERNOOK. 

Address  of  welcome  by  Col.  Albert  Clarke,  St.  Albans, 
Editor  St.  Albans  Messenger. 

"  Marble  Industry  of  Swanton,"  by  George  Barney,  Esq., 
S  wanton. 

"  Farmers'  Sons  Leaving  Home,"  by  0.  C.  Wait,  Esq., 
Georgia,  Secretary  Bee-Keepers'  Association. 

WEDNESDAY  EVENING. 
"  The  Origin  of  the  St.  Albans  Butter  Market,"  by  Dr. 
R.  R.  Sherman,  St.  Albans. 

THURSDAY  FORENOON. 
"  The  Advantages  of  Bee  Keeping,"  by  0.  C.  Wait,  Esq., 
Georgia. 


Digiti 


zed  by  Google 


SBYENTH  PUBUC  MEETINO.  25 

"  What  Breed  of  Cattle  shall  we  Raise  ?"  by  Albert  Chap- 
man, Esq.,  Middleburj,  Agricaltural  Editor  Middlebury 
HegUter. 

"  The  Future  of  Vermont  Farmers,"  by  Rev.  G.  F.  Wright, 
Bakersfield. 

THURSDAY  APTERNOOK. 
"  Production  of  Grass  for  Hay,"  by  E.  R.  Towle,  Esq., 
West  Berkshire,  Agricultural  Editor  St.  Albans  Messenger, 
"  Commercial  Fertilizers,"  by  Peter  Collier,  Secretary. 

At  the  time  for  adjournment,  Albert  Clarke,  Esq.,  of  St. 
Albans,  offered  a  vote  of  thanks  to  the  Board  and  to  the 
speakers  from  abroad,  which  was  unanimously  passed,  and 
the  meeting  adjourned. 

Although  held  during  one  of  the  worst  storms  ever  known 
in  this  State,  this  meeting,  especially  on  the  second  day,  was 
well  attended,  and  great  interest  was  evidently  felt  in  the 
proceedings.  Much  credit  is  due  to  those  engaged  in  pre- 
paring for  the  meeting,  and  especially  to  Col.  Clarke  and 
Mr.  Towle  of  the  St.  Albans  Messenger ^  both* of  whom  la- 
bored indefatigably  to  make  it  a  success.  We  believe  that 
the  farmers  who  attended  were  well  pleased  with  the  plan 
of  these  meetings,  and  that  a  second  one  in  Franklin  county 
would  be  attended  by  large  numbers. 
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EIGHTH  PUBLIC  MEETING 

OP  THE 

State  Board  op  Agriculture,  Manufactures  and  Mining, 

HELD  AT 

Newport,  Tuesday  and  Wednesday,  August  6th  and  7th,  1872. 


> 


By  invitation  of  the  Orleans  County  Agricultural  Society, 
a  meeting  was  held  at  Newport,  which,  owing  to  the  excite- 
ment incident  to  a  local  convention,  and  the  pressing  busi- 
ness of  the  farmers,  was  very  poorly  attended.  The  ill  suc- 
cess of  this  meeting  seems  to  demonstrate  the  wisdom  of 
holding  future  meetings  of  the  Board  during  the  winter  j 

months. 

Messrs.  Jameson  and  Collier  were  present,  from  the 
Board,  and  the  following  papers  were  read  and  discussed 
during  the  three  sessions  : 

TUESDAY  AFTERNOON. 
"  The  Influence  of  Climate  on  Man,"  by  Dr.  Henry  Boyn- 
ton,  Woodstock. 

WEDNESDAY  FORENOON. 

"  Patrons  of  Husbandry,"  by  Eben  Thompson,  Esq., 
North  Danville. 

"The  Farm  and  The  Common  School,"  by  Jonathan 
Lawrence,  Esq.,  Passumpsic. 

"  Farmers'  Sons  and  what  shall  they  Study,"  by  J.  C. 
Kennedy,  Esq.,  Troy. 
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WEDNESDAY  AFTERNOOlf . 

"  Weeds,"  by  C.  G.  Pringle,  Esq.,  Charlotte. 

"  The  True  Position  of  the  Agriculturist,"  by  Ira  D.  R. 
Collins,  Esq.j.Craftsbury. 

^^  Grass,"  by  Z.  E.  Jameson,  Esq.,  Irasblirgh. 

An  earnest  request  was  made  that  the  Board  should  again 
consent  to  visit  this  vicinity,  at  some  time  more  favorable  to 
the  farming  community,  when  a  full  attendance  was  assured 
the  Board. 


NINTH  PUBLIC  MEETING 

OF  THIS 

State  Board  of  Agriculture,  Manufactures  and  Mining, 

HELD  AT 

Grafishury^  Thursday  and  Friday y  August  %th  aind  9«fc,  1872. 

Although  this  meeting  was,  in  point  of  numbers  present, 
a  marked  improvement  upon  the  Newport  meeting,  still  the 
very  pressing  work  in  the  fields  prevented  many  from  com- 
ing. Messrs.  Jameson  and  Collier  of  the  Board  were  pres- 
ent, and  five  sessions  were  held.  The  following  was  the 
programme  of  the  meeting : 

THURSDAY  ATTERJirOON. 

"Advantage  of  Thorough  Education  to  Farmers,"  by 
Rev.  Horace  Herrick,  Wolcott. 


Digiti 


zed  by  Google 


28  STATE   BOARD  OF  AGRICULTTTRB,  AC. 

THURSDAY  EVENING. 
"  Commercial  Fertilizers,"  by  Peter  Collier,  Secretary. 

FBIDAY  MORNING. 
"  Grass,"  by  Z.  E.  Jameson,  Esq.,  Irasburgh. 
"  Rotation  of  Crops,"  by  W.  S.  Thorpe,  Esq.,  Morrisville. 

'  FRIDAY  AFTERNOON. 
"Fruit  Culture  in  Northern  Vermont,"  by  Dr.  T.  H. 
Hoskins,  Newport. 

FRIDAY  EVENING. 
■   "Farmers'  Boys,"  by  J.  C.  Wilder,  Esq.,  Charlotte. 
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CLASSIFICATION 


OF  THE 


FAFIBS  FVBLXSBID  IN  THIS  BIPOBT. 


AGRICULTUEB. 

FRUIT  CULTURE. 
GRASS  CULTURE. 
PRACTICAL  AGRICULTURE. 
FERTILIZATION. 
EDUCATIONAL. 
GENERAL. 

MANUFACTUEBS. 

MINING. 


Digiti 


zed  by  Google 


Digiti 


zed  by  Google 


OBJECT  AND  AIMS  OF  THE  BOARD. 


BY  HIS  EXCELLENCY  GK)VERNOR  STEWART. 

Governor  Stewart  began  by  remarking  that  there  are  two 
sides  to  every  subject.  It  is  so  in  agriculture.  There  is 
the  mechanical  system  and  the  scientific  system  of  agri- 
culture. It  is  true  that  China  has  not  only  for  three  thou- 
sand years  sustained  a  dense  population,  but  the  natural 
fertility  of  the  soil  has  continually  increased,  and  this  with 
a  system  of  agriculture  which  cannot  be  called,  in  the  tech- 
nical sense  of  the  word,  scientific.  It  consists  of  the  appli- 
cation to  agriculture  of  those  principles  which  have  been 
discovered  by  observation  and  experiment.  China  produces 
larger  crops  than  America,  without  exhaustion  of  the  soil. 
Our  farmers  stand  in  need  of  better  agricultural  education. 
The  object  of  this  Board  is  two-fold.  First,  to  benefit  agri- 
culture directly,  increase  the  fertility  of  the  soil,  and  render 
returns  for  labor  more  remunerative.  The  second  object  is 
to  give  the  people  a  new  sense  of  the  importance  and  dignity 
of  agriculture ;  to  give  them  to  understand  that  it  is  the 
most  dignified  pursuit  that  any  man  can  follow.  It  involves 
a  knowledge  of  the  principles  that  underlie  all  the  sciences, 
and  the  appropriation  and  employment  of  these  principles. 
The  object  and  aim  of  this  Board  is  the  development  of 
every  industrial  interest  in  the  State.  The  object  is  a  good 
one.    Its  scope  embraces  not  only  agriculture,  but  manufac- 
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turcs  and  mining.  The  first  is  the  leading  interest  of  the 
State,  but  the  others  are  of  great  importance.  There  may 
be  an  impression  that  the  Board  undertakes  to  direct  and 
supervise  agriculture  in  the  State,  but  this  is  an  error. 

Some  may  say  that  the  intelligent  farmer  has  no  need  of 
such  a  Board,  and  in  a  sense  this  may  be  true.  But  it  must 
be  understood  that  it  undertakes  not  to  direct,  but  to  co- 
operate with  the  eflForts  of  farmers  for  self-advancement. 

Agriculture  is  so  multifarious,  including  not  alone  the  til- 
lage of  the  soil,  the  raising  of  crops,  but  also  horticulture, 
arboriculture,  the  breeding  of  animals ;  so  much  that  is 
closely  allied  to  science.  Indeed  no  pursuit  is  in  my  judg- 
ment so  scientific  as  that  of  agriculture.  I  know  that  there 
exists  a  very  general  prejudice  against  science.  But  what  is 
science?  Only  systematized  knowledge,  systematized  trulh. 
No  tree  or  plant  but  grows  in  obedience  to  a  law  no  less 
fixed  than  that  of  gravitation.  The  facts  that  we  discover 
in  the  growth  of  vegetation,  when  arranged,  lead  to  the  dis- 
covery of  laws,  and  these  laws,  when  once  known,  give  a 
basis  for  daily  work  that  shall  be  successful  and  profitable. 
In  this  work,  all  the  natural  sciences  may  and  ought  to  be 
enlisted. 

Intelligent  fanning  embraces  all  the  natural  sciences : 
Botany,  Chemistry,  <&c.,  all  the  subtle  laws  governing  vitality 
and  growth.  Too  many  of  our  young  men  dislike  to 
work.  They  prefer  anything  but  honest  labor.  They  go 
away  from  among  us  to  seek  fields  giving  greater  rewards 
and  demanding  less  labor.  Let  us  make  manual  labor,  the 
pursuit  of  agriculture,  more  attractive  to  young  men,  and 
they  will  stay.  Show  them  that  every  department  of  knowl- 
edge, all  the  laws  of  nature  lie  within  their  legitimate  do- 
main, are  indeed  at  the  very  foundation  of  their  successful 
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labor  in  the  field,  and  you  may  rest  assured  that  the  young 
men  who  bring  science  to  aid  agricultural  work,  will  not  be 
'so  easily  discouraged  or  disgusted.  They  find  in  connection 
with  their  daily  labor  matters  of  interest  that  elevate  the 
actual  work  above  the  drudgery  which  it  is  when  unintelli- 
gently  pursued.  In  the  meetings  of  this  Board  the  princi- 
pal object  is  to  awaken  interest  and  provoke  discussion 
among  the  farmers  themselves.  This  leads  to  improvement. 
The  discussion  of  agricultural  facts  brings  them  home  to  the 
mind  far  more  forcibly  than  mere  reading. 

Discussion  will  promote  reading  and  reflection.  The  sub- 
ject matter  will  be  thoroughly  digested  and  assimilated,  thus 
becoming  part  o^  one,  as  bone  and  muscle  by  the  digestion 
and  assimilation  of  food.  Agricultural  papers  therefore  are 
not  enough,  no  matter  how  good  in  themselves.  Reflective, 
intelligent  discussion  is  invaluable.  The  success  of  the 
Board  depends  upon  you.  Our  excellent  and  worthy  Sec- 
retary cannot  without  your  co-operation  and  aid  make  it 
successful.  He  may  safely  guide,  but  you  must  be  the  motive 
power.  We  wish  then,  to  bring  men  together  for  discussion, 
for  a  comparison  of  individual  experiences ;  fact  by  fact, 
one  added  to  another,  and  thus  at  last  a  science  is  estab- 
lished, ^hus  each  has  the  advantage  of  the  widest  expe- 
rience. Let  us  remember  that  "  everybody  knows  more  than 
anybody."  I  have  never  spoken  with  any  man  in  any  de- 
partment, from  whom  I  did  not  learn  something.  Let  us  also 
form  habits  of  close  observation,  for  in  this  way  alone  may 
we  accumulate  facts  and  advance  our  knowledge. 

When  the  farmers  are  awakened  to  the  importance  and 
usefulness  of  meetings  for  mutual  improvement,  the  Board 
has  done  a  material  part  of  the  work  for  which  it  was  or- 
ganized.    Boards  of  Agriculture  are  already  in  existence  in 
6 


Digiti 


zed  by  Google 


34  STATE  BOARD   OP  AGRICULTURE,   AC. 

other  states,  and  unless  Vermont  means  to  fall  behind,  she. 
must  take  hold  of  the  work.  Previous  meetings  of  this 
Board  have  been  successful  in  exciting  interest  where  they 
were  held.  The  people  are  beginning  to  see  that  we  are 
falling  behind  in  some  branches  of  agriculture,  notably  in 
horses,  and  they  are  ready  to  take  hold  and  endeavor  to 
remedy  the  evil,  and  put  Vermont  where  she  should  be  as  a 
New  England  State,  in  the  front  rank  of  progress.  Once 
started  among  our  farmers,  this  spirit  of  progress  will  not 
be.  arrested.  When  we  realize  our  deficiencies,  and  with 
concert  of  action  begin  the  attempt  to  remedy  them,  it  will 
be  done.  Organization  is  necessary,  in  order  to  proceed  in 
the  work  effectively.  A  nucleus  for  this  organized  work  is 
found  in  the  Board  of  Agriculture,  whose  Secretary,  in  con- 
cert with  the  members  and  others,  lays  out  plans  and  sub- 
mits them  to  the  people  at  these  meetings  for  their  discussion. 

•  But  besides  the  Agricultural,  there  are  other  interests  not 
to  be  ignored  or  to  suffer  neglect  at  the  hands  of  the  Board. 
It  is  our  aim  to  secure  the  development  of  the  copper,  mar- 
ble, slate,  and  other  mineral  interests,  thus  giving  employ- 
ment to  thousands  of  workmen  and  securing  a  home  market 
for  the  produce  of  the  farmer.  A  full  report,,  then,  of  our 
mineral  property,  its  locations,  character  and  probable  value, 
falls  within  the  scopie  of  our  field. 

Maine  recently  has  had  made  a  complete  Hydrographic 
Survey  of  her  available  water  powers,  their  extent  and  loca- 
tion. The  Board  have  also  in  contemplation  a  similar  work 
for  Vermont,  that  in  this  way  capital  may  be  induced  to 
build  up  manufacturing  industries,  availing  itself  of  our  un- 
surpassed facilities  in  water  power. 

I  need  scarcely  allude  to  the  direct  bearing  this  work, 
contemplated  by  the  Board,  has  upon  qmj:  Agricultural  in- 
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terests.    The  burden  of  ti^ansportation  falls  alike  upon  the 

producer  and  consumer.     The  nearer  the  market,  then,  the 
better. 

These  three  departments,  Agriculture,  Manufactures  and 
Mining  should  be  developed  together.  There  need  be,  there 
should  be,  no  jealousy  between  them. 

The  ultimate  end  of  all  the  business  of  this  Board*  is  to 
make  men  and  women.  The  practical  results  of  our  efforts 
will  be  to  educate  and  refine  our  people,  to  introduce  them 
to  a  broader  and  finer  culture,  and  lift  them  directly  into  a 
higher  plane  of  existence ;  to  enlarge  and  elevate  their 
souls.  The  influence  of  the  Club  will  lead  not  only  to  the 
making  of  better  butter  and  cheese ;  but  to  the  making  of 
better  men  and  women.  The  Club  is  worthy  the  cordial 
support  of  the  farmers.  The  Board  calls  on  the  farmers  for 
their  support  in  their  endeavors  to  stimulate  inquiry  and 
elevate  the  cause  of  scientific  agriculture  in  our  State.  Let 
it  be  thoroughly  understood  that  everybody  knows  more 
than  anybody ;  that  perfect  individual  development  secures 
perfect  social  development. 

We  want  to  make  our  State  succeed,  not  only  practically, 
but  in  that  higher  sense,  in  virtue,  in  intelligence,  in  culture. 
We  may  reap  the  richest  and  most  satisfactory  results  from 
the  Board,  if  the  farmers  will  give  it  their  hearty,  earnest 
support. 

We  regret  that  we  cannot  give,  verbatim,  the  remarks  of 
Grovernor  Stewart,  as  this  brief  abstract  conveys  but  a  poor 
idea  of  their  eloquence  and  imprQssiveness. 
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BRIEF  ABSTRACT  OF  ADDRESS  BY  PRES.  AKGELL. 

The  President,  after  responding  to  the  courteous  welcome 
with  which  the  Board  had  been  greeted  by  the  Brandon 
Club,  through  its  venerable  Vice  President,  proceeded  to 
speak. of  the  existence  of  Boards  of  Agriculture  in  other 
New  England  States,  and  the  necessity  for  such  a  body  in 
Vermont.  A  sketch  was  given  of  the  origin  and  organiza- 
tion of  the  Vermont  Board  of  Agriculture.  Continuing, 
President  Angell  gave  an  outline  of  the  plan  upon  which  the 
Board  was  working.  It  has  aimed  to  fisXl  the  farmers  to- 
gether, and  to  elicit  from  them  original  papers  to  be  followed 
by  discussion  of  the  topics  treated.  At  the  annual  meeting 
at  Montpelier  it  was  intended  that  distinguished  speakers 
upon  industrial  subjects  from  other  States  should  be  invited 
to  address  the  people.  Statistical  reports  in  regard  to  agri- 
culture, mining  and  manufactures  in  Vermont  are  also  to  be 
submitted.  The  object  will  be  thus  to  promote  improvement 
in  all  these  industries,  to  develop  them,  and  by  disseminating 
information  of  a  practical  character,  to  make  the  productions 
of  Vermont  not  only  more  abundant  but  better,  and  thus 
more  valuable.  New  York  is  now  making  butter  that  sells 
for  one  cent  a  pound  more  than  the  average  price  in  Ver- 
mont. Cheese  from  other  localities  leads  ours  at  even  a 
greater  advance.  Vermont  can  produce  these  and  other 
things  as  well  as  any  other  State  in  the  Union,  and  this  move- 
ment is  to  aid  her  industrial  workers  in  doing  so.  Farther, 
it  was  an  object  to  disseminate  knowledge  of  our  mineral 
and  manufacturing  resources  among  capitalists  elsewhere  ;  to 
aid  explorers  in  deciding  promptly  and  without  unnecessary 
expense  upon  the  value  of  mines,  quarries,  &c.  A  hydro- 
graphic  survey  was  also  contemplated '  by  the  Board,  by 
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which  the  vast  water  power  of  our  streams  might  be  made 
known  to  manufacturers  elsewhere.  Maine  has  already 
made  and  published  such  a  survey,  with  most  encouraging 
results. 

In  agriculture  it  is  also  an  object  to  stimulate  and  report 
experiments  by  the  enterprising  farmers  of  the  State.  These 
experiments  once  commenced,  the  interest  increases  rapidly. 
By  being  orgauized  much  loss  of  time  and  many  unnecessary 
repetitions  would  be  prevented,  while  results  will  be  widely 
published.  Farmers'  Clubs  are  to  be  encouraged,  and  co- 
operation in  all  that  relates  to  agricultural  interests.  Com- 
mercial fertilizers,  large  quantities  of  which  are  being  offered 
in  our  markets,  require  to  be  analyzed,  and  their  actual 
value  made  known.  Considerable  work  of  this  kind  has 
already  been  done  by  the  Secretary  of  the  Board. 

All  of  this  can  only  be  done  effectively  by  means  of  the 
aid,  support,  and  co-operation  of  the  farmers,  manufacturers 
and  miners  of  the  State.  With  this,  the  usefulness  of  the 
Board  will  be  made  sure,  and  wlien  a  report  of  its  work  is 
made  to  the  Legislature  of  the  State,  the  result  will  doubt- 
less be  a  more  liberal  appropriation  to  its  uses,  and  itsjes- 
tablishment  as  one  of  the  perpianent  institutions  of  Vermont. 


PRESIDENT  BUCKHAM'S  ADDRESS. 

In  the  absence  of  His  Excellency  the  Governor,  the  Sec- 
retary has  asked  me  to  say  a  few  words  explanatory  of  the 
objects  of  this  meeting,  and  of  the  designs  and  aims  of  the 
•Board.  I  have  consented  to  do  so  on  the  understanding  that 
by  relieving  the  other  members  of  the  merely  ceremonious 
duties  of  the  occasion,  I  shall  enable  th^m  to  reserve  them- 
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selves  for  the  more  important  work  of  instruction  and  dis- 
cussion. 

If  I  do  not  mistake  the  signs  of  the  times,  agriculture  has 
entered  an  era  in  which  it  is  destined  to  make  more  rapid 
progress  than  in  any  previous  age.  Baron  Liebig  says  that 
Agriculture,  though  the  oldest  of  the  sciences,  and  by  far 
the  most  generally  practiced,  has  made  less  progress  than 
any  other,  and  this  he  attributes  to  the  smaller  amount  of  in- 
telligence which  has  been  put  into  it.  But  the  agriculture 
of  our  day  is  beginning  to  appreciate  the  practical  value  of 
intelligence,  of  brain  work,  of  science.  The  stimulus  has 
come  from  various  quarters — partly  from  the  necessity  of 
pompeting  with  the  more  productive  agriculture  of  the  West ; 
partly  from  the  growing  scarcity  of  labor,  and  the  conse- 
quent necessity  of  substituting  mind  for  muscle  ;  but  mainly 
from  the  increased  attention  given  by  studious  men  to  the 
applied  sciences,  nearly  every  one  of  which  has  a  direct 
bearing  upon  agriculture.  This  progressive  spirit  manifests 
itself  in  the  greatly  increased  patronage  of  agricultural 
newspapers,  in  the  multiplication  of  Farmers'  Clubs,  in  the 
ins^tution  of  State  Boards  of  Agriculture,  and  of  Agricul- 
tural Schools  and  Colleges  all  over  the  country.  Without 
claiming  that  very  large  practical  results  have,  as  yet, 
sprung  from,  these  various  agencies,  it  is  quite  safe  to  say 
that  the  enterprise  which  prompts  and  sustains  them,  is  the 
surest  possible  guarantee  of  valgiable  results  in  the  future. 
In  the  case  of  any  industry  whatsoever,  if  you  can  persuade 
a  few  only  of  the  best  men  in  it  to  bring  their  whole  intelli- 
gence to  bear  upon  its  improvement,  upon  the  perfection  of 
its  processes,  the  adaptation  of  natural  aud  mechanical  forces  ^ 
to  its  uses,  and  the  increase  of  its  profits,  the  consequence 
will  infallibly  be  to  infuse  into  the  whole  body  a  new  spirit 
of  enterprise,  which  in  due  •time  will  work  out  the  most  un- 
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expected  and  gratifying  results.  To  this  point  agriculture 
has  now  come.  Never  before  has  it  enlisted  so  much  intel- 
ligence or  prompted  so  much  inquiry  and  study ;  never  was 
the  aid  of  science  invoked  with  so  much  deference  and  docil- 
ity ;  never  was  there  such  eagerness  to  appropriate  any 
knowledge'or  experience  which  might  contribute  to  success. 
And  though  it  must  be  confessed  that  only  a  few  of  the  great 
mass  of  farmers  in  our  country  have  as  yet  felt  this  new  im- 
pulse, still  the  best  men  are  all  thoroughly  awake  and  are 
putting  into  the  work  of  improvement  such  an  amount  of 
brains  and  energy,  that  the  contagion  of  their  example  and 
the  eloquence  of  their  success  will  ere  long  bring  over  the 
skeptical  and  the  lazy. 

This  meeting  and  the  series  of  meetings  of  which  this  is 
the  first,  ought  to  do'  and  doubtless  will  do  much  towards 
this  end.  These  meetings  will  in  the  first  place  assist  in 
keeping  up  and  increasing  this  spirit  of  agricultural  .enter- 
prise, which  of  .itself  promises  so  much  for  the  future  of  this 
great  interest.  They  will  in  the  second  place  increase  the 
sum  of  knowledge,  not  only  of  each  individual's  knowledge, 
by  enabling  him  to  profit  by  his  neighbor's  experience  and 
wisdom,  but  of  the  aggregate  knowledge  of  all  the  members. 
When,  for  instance,  our  friend  from  Irasburgh  has  given  us 
the  best  of  his  wisdom  on  ''  Orcharding,"  and.  other  mem- 
bers have  contributed  theirs,  the  result  will  be  that  we  shall 
know  more  about  orcharding  than  he  knew,  or  than  all  put 
together  knew,  before  we  discussed  that  topic.  That  is  the 
advantage  of  the  interchange  and  combination  and  counter- 
action of  individual  knowledges.  And  especially  when  a 
^meeting  is  favored,  as  this  one  is,  by  the  presence  of  gentle- 
men who  are  authorities  on  almost  any  subject  on  which  the 
practical  farmer  desires  information,  the  opportunity  is  one 
of  unusual  interest  and  value.   ' 
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But  a  still  more  important  benefit  of  such  meetings  is  the 
facility  they  give  for  reafiBrming,  sanctioning  and  promulgat- 
ing the  great  principles  on  which  successful  farming  must 
be  based.  If  agriculture  is  in  any  sense  a  science,  if  it  has 
any  fundamental  principles,  it  is  time  that  a  beginning  was 
made  of  codifying  and  disseminating  those  principles.  I 
have  noticed  that  in  agricultural  meetings  pretty  much  the 
same  things  come  up  over  and  over  again.  It  is  with  them 
just  as  it  is  with  our  Teachers'  Associations.  The  same 
grist  is  ground  over  and  over,  or  to  borrow  a  Latin  proverb, 
the  same  mess  of  cabbage  is  cooked  again  and  again,  and 
there  seems  to  be  nothing  new  and  nothing  finished.  But 
agriculture  is  certainly  so  far  a  science  that  there  are  in  it 
some  principles  which  have  been  permanently  ancf  unaltera- 
bly established,  and  the  knowledge  of  which  would  be  of  the 
highest  value  to  the  practical  farmer.  This  Board  would 
do  a  service  which  would  more  than  justify  its  existence,  if 
by  and  with  the  advice  and  concurrence  of  these  representa- 
tive farmers  who  are  to  take  part  in  its  meetings,  it  were  to 
formulate  and  scatter  throughout  the  State  some  of  the  well 
established  facts  of  the  science  of  agriculture.  At  the 
Dairymen's  meeting  in  Rutland. last  week  it  was  declared 
to  be  established  by  long  experience  that  72°  is  the  best  tem- 
perature for  curing  cheese,  an  I  a  cheese  maker  who  was  in 
quest  of  that  fact  might  well  have  come  from  the  farthest 
comer  of  the  State  to  ascertain  it.  I  know  it  is  not  possible 
to  arrive  at  this  precise  mathematical  knowledge  on  all  the 
questions  which  will  arise  here — that  a  provisional  answer 
is  all  that  can  be  now  given  to  many  important  questions, 
(and  I  may  say  in  passing  that  it  is  another  object  of  these 
meetings  to  commit  this  provisional  knowledge  to  practical 
farmers  for  testing  by  experience,)  but  still  just  this  definite 
and  precire  knowledge  can  be  given  on  a  great  number  of 
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the  questions  which  every  enterprising  farmer  is  anxious  to 
ask.  And  I  am  sure  that  this  Board  could  do  no  greater 
service  to  the  agricultural  interests  of  the  State  than  to  de- 
vise some  way  in  which  the  fundamental  maxims  of  success- 
ful agriculture  could  be  brought  home  to  every  farmer  in  thp 
State. 

What  I  have  said  of  agriculture  may  be  said,  with  some 
modifications,  of  the  other  interests  represented  in  this 
Board,  of  Manufactures  and  Mining.  This  little  State  of 
ours  is  wonderfully  rich  in  undeveloped  resources.  We 
have  the  raw  material  for  manufactures  in  great  abundance ; 
we  have  water  power  unequalled  probably  on  the  same  ex- 
tent of  territory  anywhere  in  the  country ;  and  we  have,  in 
the  character  of  our  citizens,  an  amount  of  potential  enter- 
prise and  skill,  which,  if  realized,  would  make  Vermont  the 
rival  of  Massachusetts  and  Rhode  Island  in  the  variety  if 
not  in  the  extent  of  her  manufacturing  industry.  Here  also 
it  is  to  be  hoped  that  this  Board  will  be  able  to  do  some 
good  service  by  collecting  and  diffusing  information,  by  sug- 
gesting the  new  expedients  which  science  is  constantly  find- 
ing for  overcoming  obstacles  and  utilizing  hitherto  neglected 
agents,  and  by  inviting  the  attention  of  enterprising  men  to 
the  unappropriated  wealth  which  is  now  decaying  in  our 
forests,  and  rolling  down  our  streams,  and  hidden  in  our 
mines.  AH  this  it  may  reasonably  hope  to  do,  if  it  can  se- 
cure the  co-operation  of  the  intelligent  friends  of  industrial 
progress  throughout  the  State. 
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HON.  C.  H.  HEATH'S  ADDRESS. 

Mr.  Heath  began  by  obseiTing  that  in  the  course  of  mod- 
ern development  it  has  become  necessary,  in  all  civilized  na- 
tions, to  organize  industrial  departments  in  connection  with 
the  government  of  the  country,  whose  province  it  should  be 
to  investigate  and  develop  the  industries  of  the  State. 
This  has  become  necessary  because  all  rulers  have  learned 
that  the  wealth-producers  are  the  most  valuable  citizens,  and 
their  interests  the  most  important  interests  of  the  state.  In 
our  general  government  this  necessity  has  been  recognized 
by  the  formation  of  a  Department  of  the  Interior,  of  which 
the  agricultural  bureau  is  a  most  important  branch.  All,  or 
nearly  all,  of  our  eastern  states  now  have  Boards  of  Agri- 
culture, and  in  organizing  a  similar  body  in  Vermont  we 
have,  to  a  certain  extent,  but  followed  their  plan.  The  first 
object  of  the  Board  must  be  to  do  those  things  that  will  tend 
to  increase  the  population  and  wealth,  as  well  as  the  mental 
and  moral  improvement  of  the  state,  that  the  commonwealth 
may  rise  like  a  beautiful  structure  from  a  sure  and  solid 
foundation.  For  want  of  that  encouragement  and  those  op- 
portunities which  it  is  hoped  will  result  from  well  applied 
and  united  efforts  of  this  sort,  many  of  Vermont's  best  sons 
have  left  her  borders  and  have  gone  to  organize  and  build 
up  new  communities  in  the  west. 

The  middle-aged  and  the  non-productive  portions  of  our 
population  remain.  The  consequence  is,  that  we  have  now 
been,  for  more  than  one  generation,  bestowing  upon  other 
sections  of  the  country  the  chief  results  of  our  energies, 
and  making  no  progress  commensurate  with  the  actual  power 
existing  among  us   to  build  up  a  thrifty,  prosperous  and 
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growing  community.  Our  own  advantages  have  been  over- 
looked, while  an  exaggerated  idea  of  the  West,  inconsistent 
with  the  true  facts  of  the  case,  have  drawn  from  us  those 
very  men,  who,  if  retained,  would  have  elevated  Vermont 
to  a  much  higher  position  than  she  now  holds  on  the  roll  of 
states.  As  it  is,  she  has  scarcely  maintained  her  actual, 
while  she  has  lost  relative  position,  for  to  remain  stationary 
in  this  age  of  movement  is  in  fact  to  fall  rapidly  behind. 

When  we  look  about  us,  we  are  compelled  to  admit  that 
we  have  reached  a  limit  beyond  which  we  may  not  expect 
to  pass,  without  making  a  change  in  our  methods  of  agricul- 
ture, introducing  new  products,  and  developing  resources 
hitherto  untouched.  Not  only  must  the  spur  be  applied  to 
agriculture,  but  we  must  push  on  the  development  of  our 
quarries  and  mines,  and  introduce  manufactures  of  various 
sorts  that  may  be  profitably  engaged  in,  and  possibly  must 
have  to  resort  to  our  water  power  as  a  means  for  changing 
it.  A  wise  and  judicious  use  of  the  abundant  water  power 
with  which  we  are  blessed,  would  tend  to  the  building  up  of 
large  cities  in  our  midst,  by  which  the  agriculture  of  that 
vicinity  would  be  changed  from  loose  grazing  to  garden 
farming.  Upon  such  action  depends  the  future  growth  and 
prosperity  of  our  state. 

Under  this  conviction  the  legislature  has  established  this 
Board  of  Agriculture,  Manufactures  and  Mines.  They  have 
in  contemplation  an  attempt  to  make  a  thorough  hydro- 
graphic  survey  of  the  state,  and  to  recommend  an  appropri- 
ation from  the  legislature  for  this  purpose.  They  expect,  by 
the  collection  and  publication  of  statistics,  to  place  before 
the  world  the  advantages  which  we  possess  in  this  respect, 
and  once  known,  I  think  they  would  be  readily  improved. 
Statistics  show  the  abundance  of  valuable  raw  material  with 
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US.  Its  use,  and  the  consequent  development  of  mechanical 
industry,  will  essentially  modify  and  improve  our  agricul- 
ture, because  manufacturing  towns  and  cities  are  the  best 
patrons  of  the  ixtrmer. 

We  expect  that  the  people  of  the  state  generally  will  be 
aroused  aud  interested  in  these  matters,  and  led  to  organize 
many  manufacturing  enterprises  among  themselves  with  their 
own  means,  thus  replacing  the  domestic  manufactures  we 
have  lost.  In  the  development  of  our  towns  we  shall  look 
to  see  also  a  great  commercial  change.  Instead  of  paying 
tribute  to  New  York  and  Boston,  we  may  build  up  centers 
of  population  and  capital  in  our  own  state. 

This  Board,  besides  presenting  these  things  before  the 
people  by  its  meetings  and  its  publications,  offers  a  centre 
about  which  new  ideas  and  enterprises  may  crystallize,  and 
thus,  by  joining  together,  help  to  develop  our  advantages. 

We  have  given  but  a  condensed  and  very  imperfect  sketch 
of  Mr.  Heath's  remarks. 


ABSTRACT  OF  ADDRESS  BY  PROF.  COLLIER, 

SECRETARY  OF  THE  BOARD. 

Prof.  Peter  Collier,  Secretary  of  the  Board,  opened  the 
meeting  at  St.  Johnsbury  with  a  brief  statement  of  the  object 
and  intentions  of  that  body,  and  invoked  the  support  and  co- 
operation of  the  farmers  of  the  State.  He  called  attention 
to  the  fact  that  the  duties  of  the  Board  embraced  not  only  the 
promotion  of  agriculture,  but  the  introduction  of  manufac- 
tures and  the  development  of  mining.  The  farmer  was  not  a 
little  concerned  in  these  branches  of  industry,  as  they  in- 
creased the  consumption  of  his  products  and  gave  him  a  home 
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market.  Many  farms  embraced  valuable  water-privileges, 
where  vast  quantities  of  unused  force  went  to  waste  for  want 
of  the  means,  knowledge  and  energv  requisite  for  its  improve- 
ment. He  was  anxious  to  gather  statistics  on  this  point, 
and  should  make  exertions  to  put  on  foot  at  least  a  prelimi- 
nary survey  of  our  principal  water  powers. 

The  State  is  also  rich  in  minerals  of  great  value  in  the 
arts.  The  development  of  this  branch  of  industry  has  been 
commenced  with  success,  such  as  ought  to  encourage  further 
labor  in  this  direction.  The  quarrying  of  marble  is  already 
a  prominent  industry  which  has  built  up  flourishing  towns. 
Our  slate  quarries  are  of  the  first  quality,  very  accessible  to 
the  great  markets,  and  being  worked  with  large  profit.  Our 
copper  mines  also  are  important,  and  already  add  a  consid- 
erable amount  to  our  resources.  In  the  northern  part  of 
the  State  it  is  believed  that  a  valuable  mineral  known  as 
chromic  iron  exists  abundantly,  but  it  has  not  been  developed. 
Soapstone  is  quarried  and  exported  to  some  extent,  and  our 
iron  mines  may  not  be  unprofitable.  In  all  these  industries 
every  citizen  is  interested,  for  they  can  be  made  the  founda- 
tions of  wealth,  and  all  the  advantages  that  flow  from  it. 

There  is  hardly  a  farm  in  the  State  where  hidden  wealth 
may  not  exiet.  He  urged  upon  the  farmers,  when  they  met 
with  what  appeared  to  them  valuable  minerals,  tq  send  them 
to  him.  He  would  gladly  ascertain  their  nature  and  proba- 
ble value  by  analysis,  without  charge. 

Among  other  important  things  now  presented  to  the  Board 
for  its  disposal  is  that  of  commercial  fertilizers,  which  are 
greatly  adulterated.  Already  the  Board  has  saved  the  State, 
in  this  particular,  more  than  its  entire  cost  for  the  year. 
Doubtless  they  suflFered  much  from  frauds  in  the  various  com- 
mercial articles  of  this  description,  which  might  be  pre- 
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vented,  and  it  would  be  the  object  of  the  Board  to  protect 
the  public  by  every  suitable  means  from  such  frauds.  He 
should  say  more  on  this  point  at  another  time. 

Another  point  to  be  considered  is  the  decline  of  produc- 
tion, either  actual  or  comparative,  of  our  lands.  Other 
countries  are  increasing  their  products,  and  we  can,  we  must 
do  the  same.  We  must  do  it,  and  how  shall  we  do  it  better 
— how  shall  we  do  it  at  all,  unless  by  first  consulting  to- 
gether upon  the  ways  and  means.  England  now  raises  wheat 
in  large  fields  at  the  rate  of  50  to  60  bushels  to  the  acre. 
Vermont  averages  17  bushels,  yet  her  soil  is  better  than  that 
of  England.  England  buys  our  bones — we  sell  them  and 
neglect  our  other  means  of  fertilization :  that  is  the  reason 
why  she  goes  ahead  and  we  fall  behind. 

Prof.  Collier  called  attention  to  the  fact  that  these  early 
meetings  were  to  a  great  degree  tentative  or  experimentaU 
and  one  of  their  chief  objects  is  to  elicit  opinions  and  advice 
from  the  farmers  themselves  as  to  the  best  way  in  which  it 
should  work. 

But  while  asking  for  suggestions  from  every  quarter,  he 
desired  to  forestall  any  hostile  criticisms  from  those  who  de- 
sired larger,  or  more  immediate  results.  The  resources 
placed  at  the  disposal  of  the  Board  are  triflitfg  compared 
with  the  magnitude  of  the  work  they  have  in  hand,  viz : 
the  advancement  of  almost  every  industrial  interest  of  the 
State.  But  it  is  sufficient  with  which  to  make  a  trial,  though 
obviously  many  desirable  things  must  be  left  undone,  not 
from  lack  of  knowledge  concerning  them  or  of  interest  in 
them,  but  from  want  of  time  and  means  to  carry  thQm  for- 
ward at  this  time.  Also  it  is  to  be  remembered  that  the 
grandest  results  for  which  we  should  strive  are  those  which 
•  only  are  the  products  of  slow  growth.    The  most  beneficial 
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results  which  ought  to  flow  from  the  labors  of  this  Board 
will  not  be,  cannot  be,  seen  within  a  generation.  But  there 
is  abundance  of  work  at  hand  whose  results  are  or  will  be 
immediate^  to  which  our  attention  will  be  directed,  and  our 
wish  is  that  for  the  present  all  criticism  will  be  directed 
towaMs  what  we  do,  rather  than  what  is  from  necessity  left 
undone. 

Finally  he  spoke  of  the  desire  and  intention  of  the  Board 
to  aid,  without  in  any  way  supplanting,  all  the  various  agri- 
cultural and  industrial  societies  of  the  State.  The  State 
Agricultural  Society,  the  County  Societies,  the  Farmers' 
Clubs,  all  had  work  to  do  that  it  would  be  vain  for  the  Board 
to  undertake,  but  which  it  might  aid.  He  hoped  one  impor- 
tant end  might  be  accomplished  in  so  organizing  the  work 
of  these  various  bodies,  that  their  labor  might  not  be  wasted, 
as  it  often  is,  by  the  same  questions  being  gone  over  repeat- 
edly in  each  and  all  of  them.  If  they  could  work  in  a  sys- 
tematic way,  each  might  devote  itself  to  the  branches  most 
important  and  best  understood  in  its  locality,  and  by  an  ex- 
change of  knowledge  and  experience  the  whole  State  would 
receive  light. 


I  append  here  an  editorial  from  one  of  our  State  papers, 
which  expresses  very  happily  the  wants  which  the  Board 
can  supply  in  some  of  its  more  practical  results. 

'*  This  Board,  as  our  readers  are  aware,  was  constituted 
during  the  closing  hours  of  the  last  legislature.  It  consists 
of  the  Governor,  President  of  the  Agricultural  College  and 
six  other  gentlemen  appointed  by  his  Excellency,  and  a  Sec- 
retary chosen  by  the  Board.  Its  duties  in  brief  are  to  ad- 
vance the  prosperity  of  the  three  industries  indicated  at  the 
head  of  this  article.  It  is  not  to  be  supposed  that  the  thou- 
sands engaged  in  them  are  ignorant  of  the  proper  methods 
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of  carrying  them  on,  or  that  this  Board  will  rudely  interfere 
with  any  methods  of  working  now  practiced.  It  is  true, 
however  that  in  agricultare  there  are  many  gems  of  knowl- 
edge scattered  in  fragments  among  the  successful  men  in  the 
State  in  regard  to  specialties  in  any  branch  of  industry. 
For  example,  stock  raising,  dairying,  the  fattening  of  stock 
for  market,  the  raising  of  wheat,  corn,  potatoes,  turnips, 
beets  and  other  root  crops.  It  may  be  thought  that  nothing ' 
can  be  said  upon  these  common  topics,  but  a  few  years  ago 
the  raising  of  wheat  and  potatoes  in  Vermont  were  doubtful 
experiments  on  account  of  the  midge  (or  weevil)  in  the  one, 
and  rot  in  the  other ;  and  even  now  but  few  farmers  add  to 
their  crops  the  roots  so  necessary  in  advanced  farming,  not 
having  a  proper  appreciation  of  the  value  of  the  carrot, 
parsnip,  beet,  or  turnip  as  a  paying  field^crop,  or  as  an  aux- 
iliary to  general  prosperity.  Then  in  methods  of  cultivation, 
all  improvement  from  the  wooden  plow  of  fifty  yenrs  ago,  to 
the  Holbrook  swivel  of  the  present  day,  have  been  the  re- 
sult of  somebody's  experiments  made  public.  Many  farmers 
are  inventors  as  well  as  observers,  and  it  is  the  aim  of  the 
Board  in  its  meetings  through  the  State  to  consolidate  in  its 
papers  and  discussions  those  scraps  of  wisdom  and  experi- 
ence that  have  given  success  in  individual  cases,  and  present 
them  to  the  farming  public  through  the  widely  circulated 
newspaper  or  in  more  elaborate  reports. 

In  mining  there  is  doubtless  work  for  thousands  of  busy 
hands  in  future  years.  Until  the  subjects  had  been  agitated 
and  investigated,  there  was  no  marble  quarried  at  Rutland, 
no  slate  at  Northfield,  no  copper  at  Vershire,  or  paint  or 
iron  at  Brandon ;  and  it  is  safe  to  infer  that  further  investi- 
gation will  reveal  mineral  wealth  in  other  places  which  in  the 
working  will  be  sources  of  profit  to  adjacent  communities 
and  to  the  world  at  large. 
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Regarding  manufactures  the  case  is  somewhat  different. 
It  sometimes  requires  as  much  sagacity  to  discern  the  raw 
material  and  facilities  of  manufacture  as  to  set  the  business 
in  motion.  If  anything  can  be  done  to  cause  Vermonters  to 
spend  half  as  much  time  and  money  in  trying  to  start  new 
enterprises  here,  as  they  do  in  prospecting  in  the  West,  it 
should  be  done.  We  know  men,  young  and  old,  go  singly 
or  in  pairs,  and  in  squads,  to  see  other  states,  and  thus  are 
enabled  to  judge  of  the  chances  for  good  investment.  If 
this  Board  can  induce  our  citizens  to  spend  some  of  this 
time  and  money  in  starting  new  and  paying  enterprises  here, 
it  will  repay  the  State  for  the  appropriation  it  has  made  to 
establish  and  sustain  it.  We  dq  not  regret,  however,  the 
years  of  toil,  travel  and  itinerant  wanderings,  that  were 
spent  by  us  in  the  South  and  in  the  distant  but  ever  fruitful 
and  beautiful  Oregon.  In  these  journeyings,  weary,  hungry 
and  footsore  as  we  often  were,  we  yet  gained  the.wanderer's 
reward  in  a  knowledge  of  the  country  and  its  resources,  as 
well  as  a  higher  appreciation  of  the  comforts  of  a  Vermont 
home.     We  see  work  enough  for  the  Board." 


Digiti 


zed  by  Google 


THE  DIFFICULTIES  OF  FRUIT  RAISmO- 
IN  VERMONT. 

By  Dr.  T.  H.  Hoskins,  Editor  Vermont  Farmer. 

This  subject  is  one  that  opens  very  widely,  but  I  shall  try 
to  treat  it  with  as  much  brevity  as  possible. 

Vermont  is  very  far  from  producing  all  the  fruit  consumed 
within  her  borders,  and  much  further  from  producing  what 
would  be  consumed,  were  it  as  abundant  and  cheap  as  it 
would  become,  were  the  proper  degree  of  attention  given  to 
fruit-growing  by  our  farmers. 

There  is  no  question  with  intelligent  minds  that  fruit  is 
more  than  a  luxury ;  that  it  is  an  important  element  of  that 
variety  of  food  most  conducive  to  health.  But  even  as  a 
luxury  its  production  is  important.  The  country  that  pro- 
duces but  the  bare  necessities  of  life  can  never  be  an  attract- 
ive home  ;  will  never  attract  immigration  ;  cannot  retain  its 
native  born  population,  when  orchards  and  vineyards  on 
every  side  beckon  them  away.  Can  we,  in  Vermont,  pro- 
duce fruit  of  various  kinds  with  that  success  and  in  that  abun- 
dance that  shall  satisfy  the  reasonable  demands  of  her  peo- 
ple, and  nullify  at  least  one  element  of  temptation  luring 
her  sons  and  daughters  away  ? 

I  am  not  long  a  resident  of  Vermont,  but  I  think  I  have 
lived  in  it  long  enough  to  answer  the  question  I  have  asked, 
and  to  answer  it  satisfactorily  in  the  affirmative.     In  four 
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years,  in  the  coldest  and  least  favorable  corner  of  the  State, 
I  have,  by  the  labor  of  my  own  hands,  on  land  that  never 
grew  aught  but  grain  and  potatoes  until  it  came  into  my  pos- 
session, so  succeeded  that  my  table  is  amply  supplied,  sum-, 
mer  and  winter,  with  fruit,  embracing  strawberries,  rasp- 
berries, blackberries,  grapes,  currants,  and  gooseberries,  and 
beginning  even  to  afford  apples,  cherries,  and  plums,  with  a 
hope  of  adding  the  luscious  pear  as  a  crowning  glory  of  the 
feast.  Having  done  so  much  already,  I  feel  justified  in  say- 
ing that  there  is  no  impossibility,  no  difficulty  except  the 
difficulties  that  add  .zest  to  the  labors  of  any  man  of  common 
earnestness  and  perseverance,  in  the  way  of  producing  an 
abundance  of  all  these  fruits  anywhere  in  Vermont,  with  as 
little  labor  and  expense  as  is  required  for  the  same  purpose 
anywhere  in  New  England.  But  there  are  difficulties  at- 
tendant upon  the  growing  of  fruit  in  our  State.  That  is 
granted  in  the  very  title  which  I  have  placed  at  the  head  of 
this  paper.  To  show  what  are  the  difficulties  I  have  myself 
encountered  or  observed,  to  show  that  they  are  capable  of 
being  overcome,  and  how  they  may  be  overcome,  is  the  task  I 
have  assumed.  * 

The  difficulties  of  fruit-raising  may  be  divided  under  four 
separate  heads,  viz :' 

1.  Difficulties  arising  from  the  severity  of  our  climate. 

2.  Difficulties  incident  to  soil  and  location. 

3.  Difficulties  caused  by  insects  and  vermin. 

4.  Difficulties  from  the  ignorance  or  the  indifference  of 
the  cultivator  himself. 

I  shall  speak  briefly  of  these  difficulties  in  order. 
1.     Difficulties  arising  from  the  severity  of  our  climate. 
..Northern  Maine,  New  Hampshire  and  Vermont,  sloping 
to  the  north,  and  exposed  to  the  full  sweep  of  the  currents 
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of  air  from  the  broad  snow  and  ice  fields  extending  to  the 
pole,  are  subject  to  excessive  cold  during  the  winter  months. 
Being  farthest  removed  from  the  modifying  influence  of  the 
ocean,  Vermont  is  especially  remarkable  for  its  extreme 
winter  temperature.    To  what  extent  this  is  unfavorable  to 
fruit-growing,  as  compared  with  the  climatic  circumstances 
of  surrounding  States,  requires  consideration.    That  it  ex- 
cludes entirely  the  cultivation  of  the  peach,  except  in  a  few 
very  favorable  localities  in  the  southwestern  part  of  the 
State,  is  undoubtedly  true.    In  the  northeastern  part  of  the 
State  it  also  limits  the  number  of  varieties  of  the  apple  that 
can  be  successfully  grown,  excluding  the  favorite  Baldwin, 
and  still  more  such  sorts  as  Rhode  Island  Greening  and  . 
Roxbury  Russet,  Newtown  Pippin  and  King  of  Tompkins 
County.    The   blackberry  and  the  foreign  raspberries  re- 
quire protection   in  winter,  by  laying  down  and   covering 
with  earth  or  boughs  of  evergreen.      Grapes  require  the 
same  care ;  but  this  is  equally  true  anywhere  north  of  New 
Jersey,  except  along  the  south  shore  of  the  great  lakes. 

After  making  these  deductions,  what  is  our  position,  and 
how  does  it  ^compare  with  that  of  our  neighbors  ?  To  my 
mind  the  principal  evil  consists  in  the  fact  that  knowledge 
of  fruit  growing  derived  from  experience  elsewhere,  is  apt  to 
misguide  the  Vermont  fruit-grower.  Our  climate,  and  to 
some  extent  our  soil,  necessitate  considerable  local  expe- 
rience, considerable  experimenting,  before  we  can  go  to 
work  on  any  large  scale  with  safety.  I  think  many  failures, 
especially  in  apple-growing,  which  is  about  the  only  branch 
of  fruit-growing  attempted  by  our  farmers  to  any  great  ex- 
tent, may  be  attributed  to  a  blind  following  of  lessons 
adapted  to  other  localities,  but  not  to  ours.  With  three- 
fourths  —  I  hardly  believe  I  should  err  if  I  said  nine-tenths  — 
of  these  who  undertake  the  cultivation  of.  fruit  in  Vermont, 
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knowledge  of  the  varieties  adapted  to  our  necessities  is 
wanting.  Indeed,  the  great  majority  of  farmers  know  n.oth- 
ing  about  varieties,  or  the  adaptation  of  them  to  localities. 
With  them  a  fruit  tree  is  a  fruit  tree  ;  and  in  the  vast  ma- 
jority of  cases,  if  you  allow  them  their  choice  out  of  U  nur- 
sery, they  will  take  the  handsomest  looking  tree  and  feel 
sure  they  have  got  the  best.  So  far  as  experience  has  al- 
ready given  me  material  for  judgment,  I  am  led  to  the 
belief  that  there  is  no  part  of  our  State  too  inclement  to 
prevent  a  high  degree  of  success  in  the  cultivation  of  apples, 
the  staple  New  England  fruit.  The  same  knowledge,  pa- 
tience and  skill  that  make  success  in  other  departments  of 
agriculture,  will  give  us  equal  success  in  orcharding.  While 
we  cannot  grow  the  Baldwin  or  the  Rhode  Island  Greening 
with  more  success  than  we  could  grow  the  dent,  or  the  horse- 
tooth  com  of  the  south  and  west,  we  ar^  not  precluded  from 
raising  equally  good  and  even  better  varieties  with  the  same 
care  and  certainty  as  we  secure  a  crop  of  corn  when  we 
plant  the  kind  that  we  should  plant. 

The  details  of  pomology  do  not  come  properly  within  the 
scope  of  this  paper,  but  I  will  give  a  list  of  apples  that  em- 
braces the  hardier  sorts,  from  which  selections  can  be  made 
adapted  to  any  section  of  Vermont. 

SUMMER    APPLES. 

Red  Astrachan,  Peach  Apple,  American  Summer  Pear- 
main,  Tetofski,  Williams'  Favorite. 

PALL. 

Duchess  of  Oldenburg,  St.  Lawrence,  Fameuse,  Clyde 
Beauty. 

WINTER. 

Yellow  Belleflower,  Tolman's  Sweet,  Blue  Pearmain,  Red 
Canada,  Pom  me  Grisay,  Westfield  Seek  No.  Farther,  North- 
ern Spy,  Ben  Davis,  Ribston  Pippins. 
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These  are  all  well-known  varieties,  valuble  for  their 
market  qualities  as  well  as  for  domestic  use.  Sore  than  as 
many  again  might  be  added  to  this  list  equally  fordy  and 
valuable,  though  less  widely  known. 

As  regards  the  small  fruits,  most  of  them  are  perfect!^  ^^ 
home  in  the  coldest  parts  of  the  State,  and  can  be  gro\^'^ 
with  as  much  ease  and  as  profitably  for  use  6r  market  as 
any  where  else  in  New  England.  *  Still,  in  them  there  is  a   y 
choice  of  sorts  as  regards  hardiness  and  adaptation.     Take     \ 
one  year  with  another,  I  think  I  am  as  successful  in  grow-       \ 
ing  strawberries,  raspberries,  and  even  grapes  as  the  horti-         \ 
culturists  of  Massachusetts.     Currants  and  gooseberries  are 
iron  clad   as  regards  climate,  but  pay  as  well  for  care  and 
cultivation  as  other  fruit. 

With  cherries,  in  the  very  coldest  places  we  must  be  sat- 
isfied with  the  common  red ;  but  in  many  portions  of  the 
State  the  Dukes  and  Morellos  flourish,  while  in  some  spots 
amateurs  have  reasonable  success  with  the  more  tender  sorts. 

In  plums  we  have  a  stand-by  not  to  be  despised  in  the 
Red  Canada,  wl\Jch  thrives  every  where,  and  the  best  of 
which,  (  for  they  diflFer  much  ),  are  very  good  fruit.  Several 
blue  and  yellow  varieties  seem  to  do  reasonably  well  in  the 
colder  localities,  while  many  parts  of  the  State  are  admira- 
bly adapted  to  the  plum,  and  were  it  not  for  the  curculio 
could  produce  them  abundantly  for  the  market. 

The  hardier  pears  endure  the  winters  of  Vermont,  and 
in  some  places  give  a  very  fair  return.  Fortunately,  some 
of  these  hardiest  varieties  are  also  among  the  best. 

One  advantage  that  we  have  in  Vermont  over  the  country 
near  the  coast,  is  in  the  depth  and  persistency  of  the  win- 
ter's snow.  The  amount  of  protection  afforded  by  this  to 
vegetation  is  almost  incalculable.  By  taking  advantage  of 
favorable  locations,  where  heavy  drifts  are  formed,  the  for- 
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eign  raspberry  and  the  blackberry  may  be  grown  without 
other  protection.  Strawberries  also  may  be  grown,  without 
covering,  more  successfully  here  than  in  warmer  localities 
where  the  coldest  weather  often  occurs  when  the  ground  is 
bare.  Taking  everything  together,  I  see  nothing  in  our  cli- 
mate, when  we  understand  it  and  adapt  ourselves  to  it,  to 
discourage  either  orcharding  or  small  fruit-growing. 

2.  Difficulties  of  Soil  and  Location. 

These  points,  though  to  understand  them  is  very  essential 
to  success,  do  not  call  for  a  long  discussion  here,  for  they  do 
not  differ  from  similar  difficulties  elsewhere.  Low  spots, 
where  late  and  early  frosts  occur,  are  very'ill-suited  to  fruit. 
Although  the  plants  and  trees  may  not  suffer,  they  will  prove 
unproductive  in  such  spots.  Land  that  is  wet,  even  if  ele- 
vated, is  unsuited  to  fruit.  Heavy  soils  must  be  drained,  or 
fruit  trees  will  not  thrive  in  them.  Rich  soils  produce  too 
rank  and  succulent  growth,  resulting  in  winter-killing  even 
of  hardy  varieties.  The  annual  growth  of  branches  should 
not  be  more  (and  ought  not  to  be  much  less)  than  one  foot. 
Rocky  hill-sides  are  usually  well  suited  for  orchards,  but 
some  protection  by  trees  or  higher  hills,  from  the  north-west 
winds,  is  very  desirable. 

3.  Difficulties  from  Insects  and  Vermin. 

In  this  respect  we  suffer  less,  perhaps,  than  states  south 
and  west  of  us.  Still  we  have  enough  to  encounter,  and  the 
orchardist  and  gardener  must  be  awake  to  the  danger,  and 
prompt  and  ready  with  all  the  known  means  of  protection. 
Young  apple  plantations  are  liable  to  be  barked  by  mice  and 
rabbits.  The  best  defense  against  these  is  strips  of  lath 
tied  around  the  trunks  of  the  trees,  from  the  ground  to  the 
lower  limbs.    These  should  be  sufficient  in  number  to  encir- 
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cle  the  tree,  and  be  tied  with  two  or  three  good  strings. 
They  are  cheap,  easily  and  quickly  applied,  and  as  easily 
removed  in  the  spring.  Tarred  paper  is  equally  good,  but 
not  so  cheap  or  durable.  Rubbing  the  trees  with  soft  soap 
is  also  recommended.  When  a  tree  has  been  barked  it  is 
not  lost,  if  proper  remedies  are  used.  Binding  up  the 
gnawed  part  with  a  mixture  of  clay  and  cow-dung,  or  earth- 
ing up  when  the  damage  does  not  extend  too  high,  will  save 
the  trees,  if  applied  before  the  sun  and  air  has  dried  the  ex- 
posed surface.  If  this  has  happened,  the  tree.may  still  be 
saved  by  springing  in  scions^  in  number  according  to  the 
size  of  the  tree,  and  bridging  over  the  barked  spot.  If  care- 
fully done,  these  scions  serve  to  convey  the  sap  over  the 
break,  arid  as  they  grow  with  the  tree  will  in  time  unite 
around  the  trunk  and  cover  the  dead  parts  with  new  wood. 
Lice  do  a  good  deal  of  damage  to  apple-trees.  Soap  suds, 
made  of  soft  soap,  will  destroy  them  if  the  trees  are  syringed 
with  it  freely.  This  refers  to  the  green  lice  that  infest  the 
leaves.  The  bark  louse  is  also  killed  by  applications  of  soft 
soap  to  the  bark  in  May  or  June,  when  the  young  lice  ap- 
pear, and  before  they  fix  themselves  and  are  protected  by  a 
shell.  Painting  the  trunk  has  also  been  highly  recom- 
mended as  destroying  the  bark  louse  without  injury  to  the 
tree.  It  may  be  a  safe  ptoceoding,  but  the  soap,  well  rubb%d 
on,  is  suflScient,  and  is  otherwise  very  beneficial  to  the  trees. 
The  virtues  of  soft  soap  in  the  orchard  do  npt  stop  here. 
Trees  well  swabbed  with  it  will  never  be  attacked  by  the 
borer ;  indeed  I  think  no  insect  or  animal  will  injure  a  well 
soaped  tree.  It  needs  to  be  renewed  three  or  four  times 
during  the  season. 

The  codling  moth,  which  lays  the  egg  that  produces  the 
apple  worm,  is  a  great  injury  to  us.  The  best  way  to  fight 
him  is  to  tie  bands  of  red  woolen  cloth  around  the  tree,  and 
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every  week  or  two  after  the  first  of  August  untie  these 
strips,  run  them  through  a  clothes-wringer,  and  replace  them. 
The  worm  after  leaving  the  apple  seeks  these  bands  in  which 
to  spin  its  nest  for  the  winter,  and  the  wringer  flattens  him. 
If  in  addition  to  this  all  the  fallen  fruit  is  picked  up  prompt- 
ly, the  codling  moth  will  be  kept  under  pretty  well.  The 
tent  caterpillar  is  easily  managed  if  you  only  watch  him  and 
destroy  his  nest  when  it  first  appears. 

The  canker  worm  is  the  most  destructive  of  all  orchard 
pests,  when  he  appears  in  force.  Luckily  he  is  only  an  oc- 
casional visitor.  He  can  be  fought  successfully  by  any  de- 
vice that  will  prevent  the  female,  which  is  wingless,  from 
ascending  the  trees  in  spring.  Bands  covered  with  tar, 
pitch,  or  printer's  ink,  are  used  fop  this  purpose,  together 
with  various  more  expensive  **  tree  protectors,"  in  which  a 
trough  filled  with  oil  surrounds  the  tree. 

The  plum  is  almost  driven  out  of  cultivation  by  the  our- 
culio,  or  snout  beetle.  No  way  of  getting  rid  of  him  has 
been  discovered,  except  the  troublesome  one  of  jarring  the 
trees  every  morning,  which  causes  the  little  turk  to  drop 
upon  a  sheet  spread  to  receive  him.  Eternal  vigilance  is  the 
price  of  plums. 

The  currant  and  gooseberry  worm  is  instantly  destroyed 
by  dusting  the  bushes,  when  wet,  with  powdered  white  helle- 
bore. Perhaps  the  handiest  way  of  applying  the  hellebore 
is  to  mix  a  heaping  table-spoonful  of  the  powder  with  two 
gallons  of  water,  and  sprinkle  it  upon  the  bushes  by  means 
of  a  common  watering  pot.  The  carbolate  of  lime,  now  ex- 
tensively used  as  a  cure  and  preventive  for  the  foot  and 
mouth  disease  in  cattle,  is  also  recommended  as  destroying 
the  currant  worm.  I  have  not  tried  it,  but  shall  do  so,  as 
the  hellebore,  though  effectual,  is  more  expensive. 
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The  raspberry  and  the  strawberry  are  not  much  injured  by 
insects,  and  the  same  is  true  of  the  blackberry.  The  grape 
also  has,  so  far  as  I  can  learn,  no  important  insect  enemies 
in  this  State.  The  large  white  grub  attacks  the  roots  of  the 
strawberry  plant  when  planted  in  ground  recently  in  grass. 
Consequently  it  is  best  to  set  a  strawberry  bed  in  ground 
that  has  been  several  years  in  hoed  crops.  K,  however,  the 
grub  does  attack  the  plants,  I  know  of  no  remedy  except  to 
dig  him  out.  After  having  done  so,  it  is  optional  with  you 
to  imitate  Uncle  Toby,  by  putting  him  carefully  over  the 
fence  with  the  benediction  "  go  in  peace,"  or  to  conquer 
peace  in  a  simpler  and  more  effectual  way. 

Finally  I  come  to  the  fourth  division  of  my  subject: 
"  Difficulties  arising  from  the  ignorance  or  indifference  of  the 
cultivator  himself," — and  I  confess  that  I  shrink  aghast 
from  the  attempt  to  enter  upon  any  statement  of  these  diffi- 
culties in  detail.  I  never  kneW  a  man  of  ordinary  intelli- 
gence and  perseverance,  who  loved  fruit  growing,  and  failed 
of  reasonable  *  success  in  the  pursuit.  Now  the  inference 
from  this  is  plain,  that  want  of  success  in  fruit  growing  is 
not  due,  with  us,  to  any  or  all  of  the  preceding  "difficulties." 
Its  cause  must  be  sought  for  in  the  last. 

On  the  point  of  ignorance  or  imperfect  knowledge,  let  me 
say  that  there  is  no  difficulty  in  the  whole  business,  from  be- 
ginning to  end,  that  any  man,  capable  of  success  in  growing 
the  ordinary  crops  and  breeding  the  common  animals  of  the 
farm,  cannot  easily  surmounh  Of  course  each  man  has  his 
peculiar  tastes,  and  is  naturally' drawn  by  them.  But  a  man 
can,  if  he  thinks  it  desirable,  though  he  have  no  taste  for  it, 
become  a  successful  fruit  grower.  He  would  not  find  it  so 
easy  and  pleasant  as  the  man  who  loves  it  does,  and  I  would 
not  advise  such  a  man  to  make  it  his  principal  business. 
But  there  is  no  reason  why  he  should  not  give  it  sufficient 


Digiti 


zedbyGopgle 


DIPFICULTIBB  OP  FRUIT-RAISING  IN   VERMONT.  59 

attention  to  provide  fruit  in  abundance  for  family  use.  I 
have  no  taste  for  horses,  but  I  can  care  for  as  many  horses 
as  I  require  for  my  work  as  well  as  any  one.  So  the  man 
who  is  fond  of  horses  or  stock  can,  in  the  same  way,  give 
the  needful  attention  to  an  orchard  or  a  fruit  garden.  All 
that  is  wanted  is  the  will  to  do  it. 

To  such  a  man  I  should  say,  buy  a  good  book  on  the  sub- 
ject, such  as  Barry's  Fruit  Garden,  or  Thomas'  Fruit  Cul- 
turist,  and  study  it.  Let  him  visit  successful  fruit  growers 
and  talk  with  them  on  the  subject,  and  get  their  advice,  es- 
pecially upon  the  points  of  location,  planting  and  training. 
Let  him  be  willing  to  give  one  or  two  hours  a  week  to  his 
orchard.  That  will  be  enough  if  he  has  no  more  than  fifty 
trees.  Occasionally  he  may  have  to  give  a  half  a  day  at 
certain  seasons,  when  winds,  or  insects,  or  mice  hlive  given 
him  a  job.  But  in  all  these  things  an  ounce  of  prevention 
is  worth  a  pound  of  cure. 

I  think  a  love  of  fruit  trees,  like  a  love  of  animals,  will 
grow  upon  anj\  right-minded  man  as  he  watches  over  and 
works  among  them.  The  work  grows  easier,  too,  with  ex- 
perience, and  more  pleasant  when  results  begin  to  show 
themselves  in  the  tangible  form  of  rich  products.  However 
little  interest  one  may  take  in  the  trees  and  plants,  the  fruit 
itself  is  acceptable  to  most  every  palate. 

Nino-tenths  of  all  the  fruit  trees  set  out  in  this  country 
fail  ever  to  produce  fruit  enough  to  pay  the  first  cost  of  the 
trees.  This  is  the  average  of  all.  Yet  ten  per  cent,  will 
probably  cover  the  loss  of  the  man  who  will  give  them  rea- 
sonable care.     What  a  waste  ! 

It  is  true  that  somewhat  the  same  may  be  said  of  all  farm 
products,  but  though  there  is  great  and  unnecessary  loss  in- 
curred in  these,  they  are  not  so  great  as  those  of  tree  plant- 
ing.   The  reason  is  that  all  fetrmers  are  trained  to  some 
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knowledge,  in  their  youth,  of  the  ordinary  work  of  the  fann, 
but  few  are  ever  taught  how  to  plant  and  care  for  fruit. 
And  there  is  a  feeling  that  the  art  of  fruit  growing  is  too 
difficult  to  be  easily  learned.  Many,  too,  have  not  the  pa- 
tience to  wait  and  care  for  young  trees  unt\l  they  come  to 
bearing  age. 

Now  I  do  not  hesitate  to  say  that  there  is  more  science  in 
raising  pigs  than  in  raising  apples,  and  five  times  the  work 
for  the  amount  of  profit  realized.  When  you  come  to  com- 
pare an  orchard  with  a  colt,  the  difference  is  still  greater. 
An  orchard  will  begin  to  bear  fruit  in  the  same  time  that  a 
colt  is  reaching  maturity.  At  that  time  the  orchard  of  fifty 
trees  has  not  cost  half  the  money,  nor  consumed  one-tenth 
of  the  time  and  care  bestowed  upon  the  colt.  As  to  the 
comparative  value  of  a  thrifty  six  year  old  colt  and  a  thrifty 
six  year  old  orchard  of  fifty  trees,  of  course  there  will  be  a 
great  variation,  but  the  preponderance  will  in  most  cases  be 
greatly  in  favof  of  the  orchard.  I  am  not  opposed  to  rear- 
ing colts,  but  1  want  to  see  orchards  planted  also. 

Mr.  J.  P.  Foster,  (Passumpsic,)  said  he  had  had  a  long 
experience  in  orcharding,  with  a  fair  degree  of  success.  He 
was  convinced  that  in  this  business  a  living  dog  was  better 
than  a  dead  lion — ^that  a  fruit  tree  not  of  the  highest  excel- 
lence, that  would  live  and  bear  well,  was  better  than  a  vari- 
ety that  would  not  thrive,  however  excellent  its  fruit.  But 
few  of  the  favorite  apples  growing  south  could  be  success- 
fully planted  in  this  section.  He  had  many  grafted  trees 
that  had  done  well,  but  he  got  the  best  results  with  natural 
fruit.  Many  seedlings  were  tender  and  perished,  it  was 
true,  but  those  that  survived  were  much  more  healthy  and 
productive  than  the  average  trees.  He  had  set  quite  a  large 
orchard  upon  a  hillside,  too  steep  and  rough  for  cultivation. 
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This  orchard  was  composed  of  both  natural  and  grafted  fruit, 
and  was  doing  well.  But  we  are  near  the  northern  bound- 
ary of  the  apple,  and  cannot  succeed  without  giving  our 
trees  good  care.  He  spoke  highly  of  the  Shaker  Greening, 
as  very  hardy,  of  good  quality,  and  productive.  He  thought 
we  might  hope  much  from  the  Russian  apples.  He  was 
planting  the  Duchess  of  Oldenburg,  and  should  try  the  Tet- 
ofsky. 

Several  other  gentlemen,  whose  names  the  reporter  did 
not  learn,  spoke  briefly,  and  some  of  them  not  very  encour- 
agingly, of  their  success  in  fruit  growing.  But  the  general 
tone  was  one  of  desire  for  success,  and  a  determination  to 
persevere. 
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VALLEY. 

A  PAPER  READ  AT  THE  MEETING  OF  THE  STATE  BOARD  OF  AGRI- 
CULTURE,  AT  MIDDLEBURY, 

BY  C.  G.  PRINGLE,  ESQ.,  OF  CHARLOTTE. 


The  generation  that  in  its  childhood  played  under  the  old 
apple  trees,  which  stood  sturdy  and  hale  upon  our  hillsides, 
or  from  wide  spreading  branches  showered  their  luscious 
bounties,  ruddy  and  golden,  about  the  door-stones  of  our  old 
homesteads,  are  now  in  middle  life,  and  those  primitive 
orchards  falling  in  swift  decay.  As  we  find  that  we  must 
replant  our  orchards  if  we  would  continue  to  grow  fruit, 
scarce  one  in  ten  is  to  be  found  among  the  farmers  of  our 
valley  who  is  not  planting  trees,  or  who,  stimulated  by  the 
example  of  his  neighbors,  does  not  intend  to  do  so  as  soon 
as  he  is  able. 

But  he  who  starts  anew  to-day  in  the  enterprise  of  Fruit 
Culture,  meets  at  every  step  of  his  progress  difficulties 
which  he  did  not  anticipate,  and  encounters  failures  which 
will  drive  him  from  the  field,  (or  at  the  very  least,  rob  him  of 
the  high  profits  upon  which  he  had  confidently  reckoned,) 
unless  he  faces  them  with  energy  and  overcomes  them  by  in- 
telligent skill.  In  his  perplexity  he  finds  the  experience  of 
his  father  has  left  him  few  rules  for  guidance.     They  set, 
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with  but  little  care,  in  a  soil  light  and  rich  from  forest  mold, 
a  hardy  stock  of  natural  fruit.  Their  orchards  were  shielded 
from  harmful  winds  by  the  abundant  forests  then  still  standing. 
The  numerous  insects,  which  now  work  mischief  with  both 
tree  and  fruit,  were  then  almost  unknown.  Consequently, 
whether  they  cultivated  their  orchards  in  hoed  crops  or  cer- 
eals, or  even  left  the  soil  in  mowing  or  pasturage,  it  was 
much  the  same :  they  looked  at  harvest  time  to  see  their 
trees  loaded  down  with  fruit.  They  gathered  a  store  that 
had  cost  them  little  care  or  labor. 

But  now  the  conditions  aflfecting  Fruit  Culture  are  greatly 
changed.  The  vegetable  matter,  then  so  abundant  in  the 
soil,  is  now  exhausted,  and  the  latter  has  become  compact  and 
stubborn.  The  humidity,  so  favorable  to  vegetable  life, 
which  then  prevailed  in  the  soil  and  in  the  atmosphere,  has 
given  place  to  long  summer  droughts,  whose  severity  often 
forbids  the  full  development  of  our  crops.  The  thin  and 
scattering  wood  lands  no  longer  restrain  the  fury  of  the 
winds,  which  intensify  upon  the  exposed  trees  the  severity 
of  winter's  frosts,  that  play  rudely  with  the  blossoms  of 
spring  time,  interfering  with  the  fruitful  offices  of  stamen 
and  pistil,  and  which  shake  from  the  bending  trees  in  autumn 
half  their  load  of  fruit  before  it  is  fully  matured.  And 
with  respect  to  our  insect  enemies,  so  destructive  has  the 
borer  become,  that,  unless  followed  up  with  untiring  patience, 
it  endangers,  in  most  places,  the  life  of  the  whole  orchard. 
And  besides  the  borer,  from  the  time  the  curculio  sets  his 
mark  of  proprietorship  upon  the  young  fruit,  when  it  is  no 
larger  than  a  sparrow's  egg,  until  it  is  ready  for  gathering 
in  the  fall,  there  arrive  in  the  tree,  to  prey  upon  its  leaf  or 
twig  or  fruit,  a  constant  succession  of  reinforcements — now 
an  old  foe  to  be  fought  with  well  approved  weapons,  and 
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again  a  new  one,  whose  habits  must  be  studied,  and  whose 
weakest  point  discovered. 

I  atn  induced  to  venture  a  few  suggestions,  drawn  from 
the  experience  of  the  best  cultivators  of  the  present  day, 
which,  it  is  believed,  will  obviate  in  a  good  measure  these 
embarrassments  that  face  the  new  orchardist,  and  will  point 
out  some  of  the  best  methods  of  culture.  I  wish,  also,  to 
propose  a  few  special  aims  for  Fruit  Culture  in  this  Cham- 
plain  Valley,  whereby  the  highest  returns  may  be  secured. 

The  fruit  interest  of  our  valley  bids  fair  tO'  rival  in  impor- 
tance even  the  dairy  interest,  now  so  prominent.  The  large 
area  already  devoted  to  orchards,  (especially  in  the  immedi- 
ate vicinity  of  the  lake,)  and  the  large  returns  made  by  those 
which  have  now  come  into  bearing,  suggest  a  prosperous 
future  for  our  farmers. 

Though  situated  on  the  northern  limits  of  "  bleak  New 
England,"  the  valley  of  Lake  Champlain  lies  low  and  warm 
within  its  mountain  walls.  Secluded  from  the  cold  winds  of 
the  north-eastern  coast,  and  open  on  the  south,  through  the 
valley  of  the  Hudson,  to  the  genial  influences  of  the -Gulf 
Stream,  it  enjoys  through  the  four  summer  months  a  climate 
but  little  inferior,  in  its  adaptation  to  fruit  growing,  to  that 
of  Central  New  York.  True,  its  area  is  limited,  and  in 
winter,  after  the  lake  closes  over,  it  can  not  escape  the  rig- 
orous frosts  that  belong  to  its  latitude  ;  yet  the  hardier  fruits 
may  be  grown  here  in  such  amount  and  of  such  peculiar  ex- 
cellence as  to  insure  the  valley  a  fair  fame  among  the  fruit 
growing  regions  of  the  Union. 

Fruit  growing,  as  a  speciality  in  our  husbandry,  commends 
itself  to  the  attention  of  our  agriculturist,  at  the  present 
time,  in  an  especial  manner.  The  cheap  productions  of  the 
fat  soils  of  the  great  West,  and  the  comparative  exhaustion 
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of  our  own  lands,  compel  a  complete  remodeling  of  our  ag- 
ricultural system.  Many  crops  we  can  no  longer  afford  to 
grow,  while  there  are  certain  specialities,  lying  within  the 
scope  of  intensive  farming,  which  can  most  profitably  engage 
our  attention. 

Fruit  growing  is  one  of  these,  requiring  considerable  labor 
and  yielding  large  returns  in  comparison  with  the  area  of 
land  and  the  amount  of  manure  employed.  And  fruit  grow- 
ing possesses  the  further  advantage,  that  it  may  be  carried 
on  harmoniously  in  connection  with  dairy  farming,  or  the 

rearing  of  blooded  stock. 

» 

But  the  inquiry  may  be  raised,  is  not  our  fruit  interest, 
also,  in  danger  from  western  competition  ?  And  the  ques- 
tion would  seem  to  be  answered  affirmatively  by  the  fact 
that  Michigan  apples  only  last  fall  were  brought  into  our 
State  and  sold  at  prices  which  caused  our  growers  and  deal- 
ers heavy  losses.  But  another  significant  fact  remains  to  be 
told.  Those  same  Michigan  apples  in  this  month  of  January 
are  melting  down  in  a  mass  of  rot,  while  our  home  grown 
fruit,  matured  through  our  cooler  autumn,  opens  nearly  as 
fair  and  sound  as  when  put  up.  This  fact  gives  our  fruit  an 
advantage  which  places  it  above  all  peril  from  any  competi- 
tion ;  and  assures  us  not  merely  of  first  rate  profits,  but  of 
exceptional  profits.  How  shall  we  turn  to  account  this  ad- 
vantage ?  How  shall  we  give  to  the  fruit  of  the  Champlain 
Valley  the  peculiar  reputation  and  extraordinary  value 
which  it  may  hold  for  home  market  and  for  shipping  pur- 


In  the  first  place  that  concert  of  action  is  necessary,  which 

is  prompted  by  the  community  of  our  interests  ;  only  those 

varieties  should  be  planted  for  market  which  possess  good 

keeping  qualities.    Our  fruit  should  be  grown  with  the  care 
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and  skill  requisite  to  insure  its  fullest  development,  not  only 
of  external  appearance,  but  also  of  intrinsic  quality.  It 
should  be  picked,  sorted,  and  put  up  in  neat  and  uniform 
packages,  with  every  care.  No.  2  fruit,  including  slightly 
bruised  specimens  and  such  as  have  been  hastened  to  matur- 
ity by  worms,  will  serve  for  home  consumption  in  the  early 
part  of  the  season,  or  may  be  sent  to  market  for  such  price 
as  it  will  bring.  But  strictly  No.  1  fruit,  unless  sent  to  the 
seaside  for  shipping  to  foreign  ports,  should  be  withheld  from 
market  till  the  glut,  occasioned  by  western  receipts,  is  over. 
It  may  be  stored  in  cellars  fitted  for  this  use,  or  better,  in 
fruit  hoAes  constructed  for  the  purpose.  In  this  way  it  may 
be  kept  till  the  spring  months,  when  it  will  bring  two-fold 
the  price  that  ruled  in  the  fall  markets.  This  plan  is  not  an 
impracticable  one.  It  promises  to  build  up  for  a  large  body 
of  our  valley  farmers  a  most  lucrative  business.  It  is  mainly 
that  I  may  propose  this  definite  aim  for  our  fruit  growing, 
that  I  present  this  paper.  Whatever  else  I  may  say  is  quite 
incidental. 

To  promote  this  concert  of  action  among  our  orchardists, 
and  to  gather  and  disseminate  the  information  essential  for 
attaining  the  fullest  success  in  this  culture,  a  Fruit  Grower's 
Society  is  imperatively  needed.  Such  an  association  is  strug- 
gling into  existence  in  the  Champlain  Yalley  Horticultural 
Society.  ■  It  gives  me  pleasure  to  improve  this  opportunity 
to  suggest  its  claims  upon  the  orchardists  of  this  region. 
And  I  would  bespeak  for  an  organization  which  has  for  its 
object  the  development  of  this  important  interest,  as  well  as 
the  encouragement  of  a  cultivated  taste  in  the  nicer  depart- 
ment of  gardening  and  floriculture,  the  earnest  support  of 
every  one  in  the  valley  who  is  engaged  in  these  pursuits. 

But  our  fruit  growing  is  not  restricted  to  the  cultivation 
of  late  keeping  kinds,  by  considerations  of  pecuniary  ad- 
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vBDtage.  Other  worthy  aims,  and  promising  in  comfort,  as 
well  as  return  of  money,  suggest  themselves.  There  is  quite 
a  demand  in  our  towns  for  summer  fruit,  and  at  paying 
prices.  It  will  increase  with  the  growth  of  our  manufactur- 
ing interests,  and  the  increase  of  our  urban  population. 
The  demand  is  mainly  for  apples ;  but  it  also  relates  to  pears, 
plums  and  cherries,  and  to  the  small  fruits,  strawberries, 
raspberries,  currants,  &c.,  the  culture  of  which,  as  special 
crops  in  this  vicinity,  is  much  behind  the  times.  Caution  is 
needed  in  planting  these  summer  fruits,  lest  the  local  mar- 
kets should  be  overstocked,  for  the  perishable  nature  of  the 
fruits  will  not  always  allow  of  the  surplus  being  sent  to  dis- 
tant markets  with  safety. 

But  there  is  another  aim  of  our  fruit  growing,  which  is 
of  the  first  importance.  It  should  not  be  lost  sight  of  by 
any  cultivator;  and  even  those  unfavorably  situated  for  en- 
gaging largely  in  this  business,  may  worthily  occupy  all  their  . 
efforts  in  this  field.  This  is  the  raising  of  a  constant  supply 
of  wholesome  fruits  for  one's  own  family.  In  planting  for 
this  object,  besides  all  the  small  fruits,  and  plums  and  cher- 
ries, a  different  selection  of  apples  and  pears  is  recommended 
from  that  for  market  purposes.  Of  these,  varieties  may  be 
selected  of  such  excellence  as  to  give  fuller  satisfaction  than 
can  be  afforded  by  most  of  those  hardier  and  more  produc- 
tive sorts,  found  most  profitable  for  market.  A  list  of  such 
apples  may  be  made  out  as  will  circle  the  whole  year ;  and 
pears  will  come  but  lit£le  short  of  doing  this. 

Our  fathers  made  a  wise  selection  of  their  orchard  sites, 
when  they  occupied  our  well  drained  ridges  and  hill  slopes. 
Usually  this  remains  our  best  fruit  land ;  and  if  the  old  trees 
have  disappeared,  even  to  their  stumps,  so  as  to  admit  of  a 
thorough  preparation  of  the  soil,  or,  if  the  owner  is  willing 
to  grub  out  by  the  roots  the  few  remaining  trees,  (and  this 
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is  no  very  laborious  task,  when  two  men  can  cut  around  the 
roots  of  ten  or  a  dozen  in  a  day,  so  that  a  team,  hitched  to 
the  tops,  can  readily  pull  them  over,)  these  lands  may  still 
be  devoted  to  fruit.  Besides  the  usual  preparation  of  the 
soil,  which  I  shall  presently  describe,  a  liberal  application 
of  wood  ashes  is  all  they  need  in  most  cases,  to  enable  them 
to  start  another  orchard  into  good  growth.  But  since  all 
our  soils  are  dryer  than  they  were  sixty  years  ago,  in  case 
of  need,  much  lower  lands  may  be  used  than  then.  They 
may  in  general  require  thorough  drainage  to  cut  off  all 
springs,  and  to  carry  away  the  rain  fall  of  spring  time  and 
late  autumn,  as  well  as  to  render  them  warmer,  and  improve 
their  condition  by  exposing  them  to  the  influence  of  the  at- 
mosphere.    The  question  of 

EXPOSURE 

demands  notice.  Except  for  the  purpose  of  hastening  the 
ripening  of  early  summer  fruits,  a  very  sunny  exposure,  par- 
ticularly if  of  a  very  dry  and  warm  soil,  is  not  to  be  pre- 
ferred to  a  northern  one,  provided  the  latter  does  not  possess 
a  cold  and  springy  soil.  The  fruit  grown  on  the  latter  will 
show  the  better  keeping  qualities,  and  the  trees  will  suffer 
least  from  severe  droughts.  In  this  valley,  in  the  neighbor- 
hood of  the  lake,  I  have  never  heard  much  complaint  of 
spring  frosts,  which  in  some  fruit  regions  imperil  the  blos- 
soms. Whenever  these  may  be  imminent,  a  western  exposure 
is  better  than  an  eastern  one  exposing  the  trees  to  the  warm 
rays  of  the  morning  sun.  It  is  principally  the  mischief  of 
late  spring  frosts  that  makes  an  elevated  situation  preferable 
to  one  on  low  lands,  when  distant  from  large  bodies  of 
watisr. 

WIN9   BREAKS 

are  a  growing  necessity  in  our  Horticulture.  As  the  face 
of  the  country  is  denuded  of  forests,  the  winds  descend  in 
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force  to  the  surface  of  the  ground,  clearing  it  of  its  benefi- 
cent covering  in  winter,  accelerating  evaporation  in  summer 
time.  The  trees  bend  before  its  force,  and  acquire  a  perma- 
nent stoop.  A  great  portion  of  their  fruit  is  stripped  off 
before  it  acquires  any  value.  To  obviate  these  disasters,  a 
liberal  planting  of  evergreens  is  advised,  at  least  on  the 
side  of  the  prevailing  winds  of  summer  and  autumn,  (here 
the  south  and  southwest,)  and  at  a  little  distance  from  the 
fruit  trees,  so  as  not  to  overshadow  or  rob  them  of  their 
food.  If  the  orchard  is  of  considerable  extent,  belts  of 
evergreens,  at  a  distance  of  twenty  or  thirty  rods  are  needed  ; 
and  in  very  exposed  situations,  it  has  been  suggested  to  in- 
sert frequently  an  evergreen  in  place  of  a  fruit  tree.  The 
arbor  vitce  is  very  useful  for  this  purpose ;  and  so,  for  higher 
and  more  rapidly  growing  screens,  is  the  .Norway  spruce. 
The  latter  should  be  chosen  for  the  outer  belts,  and  the  for- 
mer for  the  .interior  ones.  The  two  most  valuable  orchards 
in  this  valley,  at  the  present  time,  are  situated  about  a  mile 
from  the  lake,  and  some  200  feet  above  it,  on  a  soil  natur- 
ally well-drained  and  warm,  and  are*  shielded  from  strong ' 
winds  by  a  range  of  wooded  hills.  Here  the  Baldwin,  in 
many  places  in  the  valley  found  tender,  flourishes  in  perfec- 
tion. A  too  close  proximity  of  orchards  to  wood  land  is  to 
be  avoided.  These  do  not  allow  the  free  access  of  light  and 
air,  and  send  their  roots  into  a  cultivated  field  for  a  long 
distance. 

Whether  the  planter  employs  an  old  orchard  site  or  selects 
a  new  one, 

THE  MOST  THOROUGH  PREPARATION  OP  THE   SOIL 

he  can  mieike  will  be  found  the  very  cheapest  plan  he  can 
pursue  in  the  end.  When  perfect  drainage  is  secured,  the 
most  important  part  of  this  preparation  is  deep  working  of 


Digiti 


zed  by  Google 


70  STATE  BOARD   OP  AGRICULTURE,   AC. 

the  soil.     By  long  periods  of  cropping,  the  vegetable  matter 
in  the  soil  has  become  greatly  diminiished.     As  a  result  the 
surface  soil  is  made  heavier  and  tougher.    The  mechanical 
operations  carried  on  above  have  beaten  down  the  subsoil, 
sometimes  forming  a  hard-pan  almost  impenetrable  to  the 
roots  of  plants,  and  impervious  to  the  air,  which  seals  over 
the  stores  of  mineral  wealth  reserved  for  the  use  of  plants 
below.     Deep  plowing  and  subsoiling,  by  loosening  up  this 
hard  sub-stratum  and  permitting  the  air  to  circulate  deep,  by 
bringing  up  to  be  weathered  on  the  surface  and  made  avail- 
able for  plant  food,  thede  fresh  supplies  of  mineral  matters, 
by  carrying  down  and  mingling  with  the  lower  soil  the  well 
weathered  surface,  and  by  incorporating  with  the  whole  the 
coat  of  manure  applied  to  the  surface  at  the  start,  secures 
just  such  condition  of  the  soil  as  will  enable  fruit  trees  to 
make  a  vigorous  growth  while  young,  and  to  yield  good 
crops  when  older,  enduring  the  summer  droughts  and  winter 
frosts.     There  are  certain  sandy  soils  and  deposits  of  light 
drift  and  alluvium,  that  may  not  require  such  deep  working ; 
but  such  soils  are  exceptional  here.     Our  best  fruit  lands 
are  strong,  gravelly  loams,  clay  loams  and  slaty  soils. 

When  the  whole  field  has  been  thus  worked  to  the  depth 
of  twelve,  fifteen  or  even  eighteen  inches,  (  as  may  be  done 
by  the  double  Michigan,  the  Holbrook  sod  and  subsoil,  or 
the  Iowa  deep-working  plows,)  there  is  no  need  of  digging 
large  holes  to  receive  the  trees.  A  hole  large  enough  to 
admit  all  the  roots  without  bending  is  sufficient.  I  would 
insist  upon  a  mulch  of  a  bushel  of  cow  or  hog  manure, 
spread  about  the  tree  just  beneath  the  surface.  The  cover- 
ing of  an  inch  or  two  of  soil  keeps  it  in  place,  and  assists  it 
to  retain  its  moisture  during  dry  weather.  With  this  mulch 
the  tree  may  make  shoots  of  twelve  or  eighteen  inches  the 
first  season ;  without  it,  it  will  barely  survive. 
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As  important  as  molching  is 

CULTIVATION, 

frequent  stirring  of  the  soil  the  first  year  and  every  year. 
Plow  your  orchards ;  not  deep,  but  shallower  each  year  as 
the  roots  fill  the  soil.  Let  not  the  advocates  of  grass  and 
weed  cultivation  in  orchards  (  a  method  which  succeeds  in 
the  west,  where  there  is  an  object  in  reducing  somewhat  an 
over-rich  soil,)  lead  you  to  remit  cultivation  here.  Plow 
twice  a  year  ;  in  the  fall  turn  the  furrows  against  the  trees, 
and  in  the  spring  back-furrow  and  turn  them  away.  By 
means  of  short  wliiffle-trees  the  plow  may  be  run  within  two 
feet  of  the  tree  at  first.  Leave  the  narrow  strip  on  which 
the  row  of  trees  stand,  unoccupied  by  crops,  and  keep  it 
light  and  clear  of  weeds  by  means  of  the  horse  hoe. 
Most  farmers  will  insist  on 

CROPPING 

their  young  orchards.  If  they  only  put  on  hoed  crops,  — 
corn,  potatoes,  beans  and  roots, — and  manure  freely,  fhey  will 
succeed  quite  well  with  their  orchard.  But  if  they  under- 
take to  grow  grain  they  will  hardly  do  so. 

But  after  the  orchard  comes  into  bearing,  undoubtedly 
the  most  profitable  course  is  to  allow  the  trees  full  posses- 
sion of  the  soil.  A  crop  which  half  succeeds  in  the  shade 
of  an  orchard  must  be  a  very  valuable  one  to  compensate 
for  the  loss  the  fruit  crop  suffers  therefrom.  With  a  Share's 
harrow  or  a  Carhart  cultivator,  let  the  soil  be  stirred  to  the 
depth  of  a  few  inches  several  times  during  the  summer, 
adding  a  dress  of  manure  after  each  heavy  crop.  Mulching 
promotes  the  keeping  quality  of  fruit,  and  no  mulch  is  bet- 
ter, perhaps,  than  a  well  stirred  surface. 

Not  only  do 
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INSECTS 

damage  the  fruit  in  amount  and  character,  but  they  injure 
the  keeping  quality.  They  may  be  held  in  check  by  no 
means  more  efficient  than  a  few  swine.  Allowed  the  range 
of  the  orchard,  they  make  pork  by  fall  with  little  extra  care 
or  cost,  —  the  crop  of  a  few  trees  of  sweet  fall  apples  and 
a  little  corn  at  the  end  of  the  season. 

The  right  time  for  gathering  fruit  to  ensure  its  keeping 
requires  attention.  It  is  well  known  by  observing  horticul- 
turists, that  winter  fruit  may  become  over-ripe,  while  yet 
hanging  on  the  tree,  so  that  its  season  is  advanced.  Such 
was  the  case  during  the  very  warm  and  late  fall  of  1870  ; 
and  the  following  winter  there  was  a  complaint  all  through 
the  country  that  fruit  could  not  be  kept.  In  some  places  it 
was  gone  before  New  Year.  There  is  a  time  in  the  life  of 
a  fruit  when  its  growth  is  complete,  —  when  it  will  receive 
nothing  further  from  the  tree.  It  is  then  tree-ripe.  Shortly 
after  begins  after-ripening,  a  chemical  change,  whereby  the 
starch,  abundant  in  the  unripe  or  green  fruit,  is  transformed 
into  sugar.  At  the  completion  of  this  saccharine  change  the 
fruit  is  in  the  best  condition  for  use.  But  almost  immedi- 
ately putrefaction  sets  in,  first  dissipating  the  volatile  aroma 
and  destroying  the  delicate  flavor,  and  finally  converting  the 
grateful  sugar  into  an  unwholesome  acid  and  consuming  the 
very  tissues  of  the  fruit.  Though  a  low  temperature  and 
dry  atmosphere  may  sometimes  retard  this  change,  yet  so 
easy  and  rapid  is  its  progress,  that  efforts  to  preserve  the 
fruit  after  it  has  become  ripe  for  use  are  of  little  avail.  But 
the  progress  of  the  first  change,  the  after-ripening,  may  be 
so  delayed  bs  to  require  several  months  for  its  accomplish- 
ment. It  is  done  by  taking  the  fruit  from  the  tree  at  the 
moment  of  its  maturity,  and  keeping  it  in  a  low,  even  tem- 
perature, in  a  dry,  pure  atmosphere  and  secluded  from  the 
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light.  Fruit  bouses  are  constructed  where  these  conditions 
are  secured  almost  in  perfection  ;  where  the  thermometer, 
for  instance,  does  not  rise  above  84^  for  months  together, 
and  fruit  kept  if  them  has  barely  ripened  for  the  late  spring 
market.  Similar  houses  are  needed  in  this  valley,  yet  the 
conditions  they  supply  may  be  obtained,  in  a  good  measure, 
in  a  good  cellar.  And  as  to  the  over-ripening  of  fruit  on 
the  trees,  it  is  not  often  we,  in  this  latitude,  suffer  damage 
from  this  cause.  We  stand  in  more  danger  from  injury  by 
freezing. 

I  will  only  allude  to  the  subject  of 

PRUNING, 

fully  treated  of  in  books,  to  say  that,  owing  to  our  severe 
winters,  the  best  time  to  prune  is  after  the  cold  weather  of 
winter  is  over,  and  before  the  buds  commence  to  swell.  Let 
the  amount  be  moderate — only  enough  to  give  an  open,  sym- 
metrical head  while  young,  and  to .  keep  the  interior  clear 
of  useless,  slender  growths,  and  to  allow  each  branch  a  full 
share  of  light  and  air  when  older. 

It  is  very  desirable  that  the  product  of  our  orchards 
should  be  as  uniform  in  ainount  year  by  year  as  possible. 
Especially  would  this  be  important,  should  we  be  at  pains 
to  make  preparations  for  keeping  it.  As  the  case  stands, 
we  are  burdened  and  our  trees  exhausted  by  excessive  crops 
in  some  years,  and  in  others  we  experience  a  dearth  of  fruit. 
The  bearing  of  orchards  is  more  under  the  control  of  the 
orchardist  than  may  generally  be  supposed.  Despite  the  in- 
fluence of  favorable  or  unfavorable  seasons,  the  removal  of 
the  young  fruit  from  a  part  of  the  orchard  will  be  very 
likely  to  cause  that  part  to  bear  the  next  year,  while  the 
other  part  rests ;  and  this  alternation  will  be  apt  to  continue. 
Other  means  more  or  less  efficient  might  be  suggested. 
10 
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I  cannot  undertake,  within  the  limits  of  this  paper,  to  en- 
ter into  the  details  of  fruit  culture,  and  the  abundance  of 
our  fruit  books  renders  it  unnecessary.  I  merely  oflFer  these 
hints,  suggested  by  the  peculiarities  of  our  climate  and  agri- 
culture. 

I  will  close  with  lists  of  selected  fruits  adapted  to  the  va- 
rious purposes  that  have  been  suggested.  For  general  mar- 
ket use  the  Baldwin  stands  prominent  by  reason  of  its  pro- 
ductiveness and  fair  appearance.  In  unfavorable  soils  and 
exposure,  and  at  a  distance  from  the  lake,  it  is  tender  and 
short-lived,  but  here  it  will  often  succeed  if  grafted  in  the 
head  of  a  hardy  stock.  Next  in  value,  and  even  more  pop- 
ular because  more  har3y,  is  the  Greening.  The  King  of 
Tompkins  County,  and  the  Northern  Spy,  the  latter  very 
hardy,  though  tardy  in  fruiting,  are  good  keepers,  and  are 
freely  planted.  So  of  the  Russets,  Roxbury,  Golden,  and 
English,  of  which  the  Grolden  is  most  sought  for,  though  the 
English  is  one  of  our  very  longest  keepers. 

For  a  succession  of  choice  apples  for  a  family  supply 
through  every  month  of  the  year,  the  following  ^may  be 
named : 

SUMMER.  AUTUMN. 

Early  Harvest,  Hawley, 

Bed  Astrachan,  and  Lowell, 

Benoni,  (both  very  hardy,)  Porter, 

Sweet  Bough,  Jersey  Sweeting,  and 

Summer  Bose,  Munson  Sweet,  for  dessert,  and 

Early  Joe,  Gravenstein,  and 

Primate,  and  Lyman   Pumpkin    Sweet,   for 

Golden  Sweeting  for  table,  and  cooking. 

Keswick  Codlin,  and 

Summer  Pippin,  for  cooking. 
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WINTER.  SniOIEB  AND  FALL  MABKET. 

HubbardstoD  Nonesuch,  Bed  Astrachan, 

Feck^s  Pleasant,  Keswick  Codlin, 

Yellow  Bellefleur,  Summer  Pippin, 

Melon,  Fameuse, 

Belmont,  Gravenstein, 

Swaar,  and  Colvert,  and 

Ladies'  Sweeting  for  dessert,  and     Lyman's  Pumpkin  Sweet. 
Tolman  Sweet,  for  cooking. 

Market  Pears.— Clapp's  Favorite,  Bartlett,  Flemish  Beauty, 
Howell,  Buffum,  Seckel,  Louise  Bonne  d'  Jersey,  Beurre  d'Anjou. 

A  succession  for  home  use  might  be  secured  by  the  above 
list)  adding  a  few  good  winter  sorts,  as  Josephine  de 
Malines,  Duchess  de  Bordeaux,  Mt.  Vernon,  and  Easter 
Beurre.  The  new  winter  pears  just  named,  it  is  hoped,  will 
serve  as  late  keepers  for  market. 

Among  plums  the  Lombard  proves  hardiest  and  most  pro- 
lific, but  under  good  care  many  others  give  good  results. 

Our  hardiest  cherries  are  the  Dukes  and  Morellos,  the 
best  of  which  are  the  Common  Pie,  or  Late  Kentish,  the 
Late  Duke,  and|the  Early  Richmond.  The  Heart  and  Rigar- 
reau  cherries  in  warm  gardens  may  survive  some  time  and 
bear  moderately. 
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A  PAPER  READ  AT  THE.  MEETING  OF  THE  STATE  BOARD  OF  AGRI- 
CULTURE, AT  MONTPELIER,  FEB.  21,  1872, 

BY  E.  E.  ANDREWS,  ESQ.,  OF  BERLIN. 


While  it  is  a  fact  that  nearly  all  men  are  lovers  of  good 
fruit,  jet  it  is  shockingly  strange  that  so  few  among  those 
claiming  to  be  scientific  farmers  ever  turn  their  attention  in 
this  direction,  or  ever  take  any  interest  in  its  growth  or  cul- 
tivation ;  and  it  is  not  less  strange  that  those  who  claim  to 
be  skilled  in  the  art  of  fruit  culture  have  made  such  great 
mistakes,  and  displayed  so  poor  a  taste  in  the  cultivation  of 
the  same.  It  is  quite  laughable,  (and  yet,  one  ought  to  feel 
more  like  weeping,)  to  pass  by  or  go  among  orchards  that 
are  common  with  us  at  the  present  day  ;  as  one  beholds  the 
work  of  half  a  century  in  the  formation  of  a  massive  pile 
of  brush,  dead  limbs  ^nd  scrags,  whose  fniit,  (if  any,)  cor- 
responds well  with  the  general  appearance  of  the  tree. 

I  would  set  reason  at  work  and  say,  that  if  the  cultiva- 
tion of  fruit  can  be  made  to  pay  at  all,  it  can,  like  all  other 
products  of  the  farm,  be  made  to  pay  best  by  thorough  cul- 
tivation and  a  vigilant,  watchful  care  from  its  germination 
to  its  maturity,  and  even  to  old  age.  Whoever  thought  to 
plant  an  acre  of  com  on  poor,  worn  out  soil,  to  see  how 
many  bushels  he  might  obtain,  without  first  feeding  the  soil 
with  some  good  practical  fertilizer,  for  which  its  bowels  per- 
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haps  had  yearned  for  years,  or  without  thoroughly  working 
the  soil  from  the  time  of  planting  until  the  harvesting  thereof; 
keeping  under  subjection  all  foul  trash  that  is  common  to 
the  earth,  and  without  which  com,  like  other  cultivated 
matter,  must  inevitably  fail  of  success  ?  Or  what  man  ever 
thought  to  see  how  great  a  man  he  could  make  of  his  son  of 
two  years,  without  first  implanting  noble  principles  in  his 
young  heart,  and  making  holy  impressions  upon  his  tender 
mind,  rather  than  neglect  him  until  he  is  nineteen  or  twenty 
years  of  age,  aod  then  cut  and  slash  and  hew  an^fashion 
until  he  had  nearly  spoiled  the  child,  before  he  had  fashioned 
him  into  shape  where  he  would  pass  for  human  ?  The  latter 
process  is  about  the  style  of  fruit  management  by  many  of 
our  farmers  at  the  present  day,  neglecting  the  cultivation, 
the  pruning,  and  the  fashioning  of  the  tree  until  its  whole 
top  has  become  so  obstructed  by  the  massive  swamp  of  limbs 
and  brush  already  referred  to,  that  a  man  almost  hazards  his 
life  to  enter  it  for  his  fruit.  And  only  for  the  fact  that  in 
harvesting  what  little  fruit  grows  on  such  trees,  they  have 
been  obliged  to  leave  some  part  of  their  shirt  among  the 
branches  as  a  memorial,  and  are  lucky  to  escape  even  with 
a  scratched  skin,  would  they  be  led  to  prune  at  all ;  but 
having  become  slightly  sensitive  from  the  harsh  treatment 
they  have  received,  and  feeling  themselves  poorly  paid  for 
their  labor,  they  are  prompted  to  take  their  axe  in  hand, 
and  straightway  commence  amputation,  taking  everything 
clean,  dead  or  alive,  until,  on  a  dear  day,  they  can  see  the 
sun  through  on  the  other  side,  and  say  to  themselves  that  a 
notable  deed  has  been  done  this  day  none  can  deny,  and  go 
their  way  apparently  satisfied  that  science  is  quite  a  chap 
after  all.  The  future  prospect  of  a  tree  thus  mutilated  may 
be  better  imagined  than  expressed.  If  it  lives,  God  be 
praised,  and  not  the  man  that  sought  vengeance  thereon« 
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There  is  another  style  of  cultivation  which  might  appear 
to  some  men  to  be  performed  on  scientific  principles,  (but  to 
me  it  would  seem  otherwise,)  where  men  are  as  choice  of  a 
little  scrub  apple  tree  that  springs  up  in  their  field  as  they 
would  be  were  it  classed  among  the  most  favorite  varieties 
of  the  day,  and  are  so  fearful  that  it  may  be  injured  by  plow 
or  team  that  they  fairly  cringe  as  the  team  passes,  with  now 
and  then,  ^'  take  care,  boys,  don't  hit  that  tree,"  which  at 
the  same  time,  being  without  enclosure,  and  exposed  to  cat- 
tle thalkire  ever  accustomed  to  roam  the  fields  in  spring,  has 
been  gnawed  and  pruned  and  scrubbed  by  them  for  years, 
until  it  has  become,  not  exactly  a  thorn  in  the  flesh,  but  la 
thorn  in  the  soil,  (what  some  would  call,  perhaps,  heading 
in.)  I  venture  to  say  I  can  show  you  trees,  (if  you  may  call 
them  by  this  title,)  in  our  own  neighborhood  of  like  charac- 
ter, that  for  twenty  years  have  not  borne  the  value  of  a  peck 
of  apples,  and  those,  if  any,  showing  signs  of  a  very  hard 
year. 

No  wonder  we  so  often  hear  complaint  from  such  men, 
that  farming  is  pretty  hard  business,  and  does  not  pay.  Who 
ever  knew  farming  to  pay  any  man  who  did  not  attend  to  it 
otherwise  than  to  let  nature  take  its  course,  and  allow  the 
tares  and  wheat  and  filth  of  the  earth  to  grow  together  ? 

But,  gentlemen,  we  have  a  plenty  of  this  class  of  farmers 
all  around  us,  who  do  not  allow  themselves  to  be  troubled 
with  trifling  notions  of  farming  or  fruit  growing ;  and  yet, 
many  of  them  seem  somehow  to  live  about  as  long  as  any- 
body, and  occasionally  one  dies  as  he  has  lived,  quite  ecuy. 

I  possess  no  secrets  in  the  art  of  fruit  raising,  which 
ought  not  to  be  familiar  to  all.  But  while  it  is  a  part  of 
our  nature  to  differ  from  each  other  on  nearly  all  topics,  I 
shall  be  allowed  perhaps  to  differ  somewhat  on  some  points 
from  some  of  my  brother  farmers  in  regard  to  the  moctus  ojh 
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erandi  of  fruit  culture.  As  the  old  native  fruit  of  our 
country  is  about  playing  out,  as  the  saying  is,  our  farmers 
are  beginning  to  think  that  necessity  demands  an  effort  in 
this  direction  ;  and  for  the  last  fifteen  years  experiment  after 
experiment  has  been  tried,  and  in  many  instances  has  failed 
of  success.  This  is  not  attributable,  however,  to  any  one 
particular  cause.  Trees  have  been  brought  from  various 
parts  of  the  country,  and  have  undergone  nearly  all  kinds 
of  treatment,  from  that  which  is  passably  good  to  that  which 
is  utterly  bad  ;  find  either  the  tree  or  the  nurseryman  or  his 
agent  stands  condemned  in  the  mind  of  him  who  has  made 
the  trial.  Now  while  there  may  be  just  cause  for  complaint, 
which  I  doubt  not  there  is,  yet  while  the  nurserymen  maybe 
strictly  conscientious  in  the  sale  of  his  trees,  the  change  of 
climate  and  the  change  of  soil  may  be  such  as  to  render  the 
cultivation  thereof  unsuccessful.  I  would  not  be  understood, 
however,  to  say,  (or  much  less  to  think,)  that  all  fruit  deal- 
ers are  honest,  (though  there  are  some  honest,  no  doubt,) 
for  the  experience  of  many  of  our  farmers  has  proved  if 
quite  the  reverse.  And  it  becomes  self-evident  that  the  man 
who  will  sell  you  an  inferior  article  for  the  choicest  and 
best,  who  has  no  regard  for  his  word,  but  looks  only  at  the 
dollar,  will  choose  his  agents  from  among  those  on  a  level 
with  himself. 

Tree  peddlers  are  becoming,  like  pusley,  quite  common, 
and  everywhere  present.  My  experience  with  them  has  been 
somewhat  limited.  Occasionally,  to  add  a  little  to  my  vari- 
ety, I  buy  a  few  trees.  Some  six  or  seven  years  ago  I 
bought  a  small  number  of  trees,  to  be  delivered  at  Montpe- 
lier.  On  receiving  my  notice  I  immediately  called  for  them, 
and  finding  the  proprietor  and  his  agent  both  present,  my 
attention  was  very  soon  directed  to  a  small  bundle  bearing 
my  name.     I  examined  it  carefully,  and  said  to  the  proprie- 
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tor,  "  These  trees  are  dead."  "  Oh  no,"  said  he,  (with  a 
good  deal  of  self-complacency,)  "  they  are  all  right.  All 
jou  have  to  do  is  to  dig  a  hole  in  the  ground  and  bury  them 
completely  for  three  days,  and  they  will  come  out  all  right." 
Well,  I  knew  that  Jonah  was  three  days  and  three  nights  in 
the  whale's  belly,  and  he  came  out  all  right,  and  I  knew 
that  man  must  die  and  be  buried,  in  order  to  rise  again  ;  but 
whether  he  founded  his  theory  on  Scripture  illustrations  I 
could  not  tell ;  but,  like  many  men  now-a-days,  my  faith  was 
very  small.  I  finally  told  him  I  would  pay  for  the  trees, 
(the  price  being  but  $7.00,)  but  if  he  would  sell  me  another 
lot  just  like  them  for  seven  cents  I  would  not  take  them. 

It  fell  to  my  fortune,  twenty-five  years  ago  this  spring,  to 
leave  my  native  town  and  take  up  my  residence  in  Massa- 
chusetts, where  I  resided  eleven  years.  During  that  time, 
though  I  had  but  little  experience  in  the  line  of  fruit,  yet 
my  close  observation  of  the  manner  and  style  of  the  fruit 
culture  proved  no  disadvantage  to  me,  as  it  natumlly  would 
to  no  man  interested  therein.  The  striking  contrast  between 
that  part  of  Massachusetts  where  I  was,  and  of  our  coun- 
try, in  regard  to  the  culture  of  fruit,  was  peculiarly  notice- 
able ;  and  one  going  from  this  place  to  that  above  mentioned 
would  at  once  have  his  attention  arrested  by  the  general 
healthy  and  vigorous  appearance  and  smoothness  of  bark  of 
the  young  trees.  Can  fruit  be  successfully  raised  and  made 
to  pay  in  Vermont,  as  in  her  sister  States  ?  I  cannot  an- 
swer as  to  all  parts  of  our  State,  but  from  what  little  expe- 
rience I  have  had  I  think  I  can  answer  as  to  our  own  county, 
and  know  not  why  it  may  not  apply  throughout  the  State. 

Fourteen  years  ago  I  returned  from  Massachusetts  to 
where  I  now  reside,  on  the  old  homestead  farm  in  Berlin. 
The  old  orchard  on  this  farm,  which  is  now  from  70  to  76 
years  of  age,  was  said  to  be,  years  ago,  one  of  the  best  or- 
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chards  in  our  country ;  but  when  I  came  back,  I  found  it 
failing  rapidly,  and  the  general  inference  was  that  in  a  few 
years  more  the  orchard  that  used  to  bear  us  over  1000  bush- 
els of  apples  a  year  Vould  afford  us  but  a  small  part  of  that 
amount.  The  su(jbeeding  fall  I  planted  a  nursery  from  seed 
taken  from  our  native  fruit,  and  thinking  the  first  step  to  be 
taken  was  the  most  important  one  to  warrant  success,  I 
thought  to  prepare  my  ground  for  the  reception  of  trees 
that  I  intended  to  graft  in  due  time,'  which  I  did  do  on  the 
first  of  May,  1861.  At  the  time  of  planting  the  nursery  I 
selected  a  plat  of  ground,  of  good  soil,  easily  to  be  enclosed, 
which  I  thoroughly  did  with  a  stone  wall.  I  then  manured 
heavily  and  plowed  the  ground  deep.  I  thought  it  necessary 
to  thoroughly  stir  the  soil  to  a  proper  depth,  that  the  roots 
of  my  trees  might  have  no  reason  to  complain  of  the  quality 
or  the  amount  of  food  as  a  prerequisite  to  a  rapid  and 
thrifty  growth.  I  planted  potatoes  on  said  ground  for  two 
successive  seasons,  for  the  purpose  of  thoroughly  pulveriz- 
ing and  subduing  tho  soil  previous  to  setting  trees.  In  the 
year  1863,  my  trees  having  two  years  growth  from  grafting, 
I  transplanted  them  into  the  plat  of  ground  referred  to,  but 
in  doing  this  I  made  one  mistake.  I  set  them  but  16  feet 
apart,  thinking  perhaps  one-half  of  them  would  die  in  a  few 
years,  and  not  knowing  positively  but  they  might  be  system- 
atic in  dying,  as  well  as  in  living,  and  thus  every  other  tree 
for  my  benefit  would  die,  leaving  the  remaining  ones  32  feet 
apart.  But  in  this,  as  in  many  things  that  are  common  to 
life,  I  have  been  very  much  disappointed,  (not  unhappily  so, 
however,)  for,  out'of  the  106  trees  on  the  ground  referred 
to,  only  6  or  7  are  now  dead. 

When  my  trees  were  grafted  they  were  all  grafted  in  the 
root,  a  way  I  would  highly  recommend.      In  transplanting, 
11 
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my  plaa  was  to  set  deep  enough  so  that  the  lower  part  of 
the  scion,  say  as  much  as  was  covered  with  the  waxed  cloth, 
should  be  beneath  the  surface  of  the  soil,  thus  causing  roots 
and  fibers  to  grow  out  from  the  scion  itself,  giving  a  more 
substantial  support  to  the  growing  tree,  aJ  well  as  a  stronger 
warrant  to  its  future  success.  When  I  transplanted  my  trees 
my  plan  was  to  cut  or  shorten  the  main  top  of  the  tree  to  a 
proper  height,  for  two  reasons :  1st,  that  I  might  fashion  my 
tree  to  my  own  fancy  and  liking ;  and  2d,  that  I  might  not 
overtax  the  root  of  the  tree,  as  you  are  all  aware  that  by 
transplanting  you  very  much  retard  its  growth  the  first  year. 
I  was  particularly  careful  in  the  outset  to  cut  very  smoothly 
every  thorn  or  objectional  branch  from  the  tree,  and  in  three 
years  time  all  such  as  are  made  by  smoothly  and  carefully 
pruning  are  unnoticeable. 

I  kept  my  ground  cultivated  for  several  years,  until  it  be- 
came quite  difficult  to  work  the  soil  longer  on  account  of 
branches  interfering.  Then  I  stocked  the  ground,  but  con- 
tinued to  keep  the  soil  loose  by  use  of  the  hoe  around  each 
tree,  and  the  grass  and  weeds  subdued  on  a  circle  of  about 
three  or  four  feet  in  diameter.  Since  seeding  my  ground  I 
have  made  no  application  of  manures  except  leached  ashes, 
which  in  my  opinion  is  one  of  the  best  fertilizers  that  can  be 
applied  to  young  trees,  though  not  to  dispense  with  other 
kinds  by  any  means.  But  let  me  caution  all  who  are  inter- 
ested not  to  imitate  the  example  of  many  that  have  come 
under  your  observation,  by  heaping  ashes  or  manure  of  any 
kind  around  the  trunk  of  your  trees.  Common  sense  will 
teach  all  that  are  teachable  that  the  roots  of  trees  will  ex- 
tend over  as  much  or  more  surface  as  the  top,  and  also  that 
the  young  fibers  are  the  recipients  of  nourishment,  and  that 
those  fibers  are  always  found  in  abundance  at  the  extremity 
of  the  roots,  while  very  few  are  found  near  the  trunk  of  the 


Digiti 


zed  by  Google 


0BCHARDIN6.  88 

tree.  I  would  advise  yoa  to  spread  your  manures,  and  a 
plenty  of  them,  broadcast  over  a  Surface  as  large  or  even 
larger  than  ycu  think  the  roots  have  already  extended,  and, 
when  your  trees  have  reached  the  age  of  six  or  eight  years 
from  graft,  if  you  plow  at  all,  plow  shallow,  that  the  young 
and  thrifty  roots  be  not  disturbed. 

From  the  time  of  setting  my  nursery  until  now,  I  have 
taken  the  utmost  pains  to  remove  every  young  shoot  that 
starts  where  it  is  not  needed,  being  careful  to  keep  the  cen- 
ter of  the  tree  open  ;  there  is  great  objection  to  a  tree  be- 
coming full-topped  in  the  center.  The  best  time  to  remove 
young  shoots  is  when  they  first  make  their  appearance,  by 
rubbing  them  off  with  thumb  and  finger,  which  is  very  easily 
done,  if  not  neglected  too  long ;  and  if  so,  cut  smoothly 
with  a  sharp  knife,  that  there  be  no  scar  to  tell  of  you  in 
future  years.  Every  man  that  has  a  nursery  should  make  it 
a  point  every  time  he  passes  through  his  nursery,  which 
should  be  often,  to  be  on  the  lookout  for  these  young  intrud- 
ers, and  give  them  a  hearty  pinch  or  a  hard  rub.  It  has 
been  my  custom  to  wash  my  trees  every  spring  very  thor- 
oughly with  strong  soap-suds,  adding  two  quarts  of  water  to 
one  of  soap,  and  with  the  exception  of  two  years,  I  have 
kept  up  this  practice,  taking  a  coarse  cloth — the  coarser  the 
better — and  rubbing  the  bark  of  the  tree  from  the  roots  to 
the  branches,  and  as  far  into  the  branches  as  can  be  conven- 
iently done,  drawing  the  cloth  back  and  forth  between  the 
limbs  where  they  join  on  the  body  of  the  tree,  and  in  others 
above  if  necessary,  bearing  on  as  hard  as  conveniently  may 
be,  until  not  a  particle  of  rough  bark  or  scurf  remains,  thus 
leaving  the  bark  of  the  tree  in  a  most  vigorous  and  most 
healthy  appearance,  looking  as  though  you  had  given  it  a 
coat  of  varnish.  Reason  teaches  us  that  it  is  as  much  for 
the  health  of  the  tree  to  be  kept  clean  and  free  from  scurf, 
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as  for  a  lousy  man  to  go  through  a  similar  process  of  soap- 
suds renovation.  In  following  out  the  above  named  process 
the  cause  of  so  many  pests,  prevalent  in  many  localities,  is 
somewhat  removed.  With  man  I  am  not  allowed  by  right 
to  retaliate ;  but  with  insects  I  claim  a  right,  when  they 
come  to  destroy  my  trees,  to  put  them  as  an  enemy  under 
my  foot,  and  if  the  pressure  be  greater  than  they  can  bear, 
they  must  die.  I  vindicate  my  right  by  removing  everything 
of  the  kind  from  my  trees,  a  task  not  very  difficult,  if  com- 
menced in  season,  and  continue  to  be  thorough,  except  it  be 
with  the  canker  worm,  the  worst  of  all  pests  to  which  a  tree 
becomes  subjected.  Though  as  yet  it  has  not  to  my  knowl- 
edge made  its  appearance  in  this  vicinity,  I  am  looking  every 
year  for  them  to  come,  not  anxiously,  however,  for  I  know 
of  nothing  that  would  so  completely  prostrate  my  courage 
as  a  visit  from  so  dreaded  an  enemy. 

From  the  treatment  as  above  stated,  allow  me  to  say  that 
my  anticipations  are  fully  realized,  gome  of  my  trees  have 
borne  for  three  years.  I  have  trees  in  my  orchard  that 
stand  over  fifteen  feet  high,  thirteen  inches  in  circumference, 
measuring  half  way  between  ground  and  limbs,  and  limbs 
three  feet  from  the  ground,  a  goodly  number  of  which  bore 
me  fine  fruit  this  past  season.  If  my  experience  is  a  suc- 
cess, why  may  not  yours  be  also  ? 

I  have  said  nothing  as  to  the  cultivation  of  pears,  and 
having  but  little  experience  in  this  line,  I  shall  omit  speak- 
ing at  length  on  this  subject,  but  will  give  yOu  as  my  opin- 
ion that  they  cannot  be  successfully  raised  in  this  locality  to 
a  profit ;  though  with  special  care  we  may  raise  some  pears, 
even  here  in  Washington  County.  While  I  was  in  Massa- 
chusetts, a  friend  of  mine  in  Northfield,  Vermont,  wished 
me  to  send  him  ten  pear  trees  from  Maiden,  Massachusetts. 
I  did  so  ;    they  were  properly  set,  and  made  b^  ffiir  growth 
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that  season,  but  daring  the  winter  every  tree  died ;  thej 
were  grafted  into  the  quince  stock,  and  whether  it  was  ow- 
ing to  the  unadaptation  of  climate  for  the  quince,  or  for 
some  other  cause,  I  am  not  able  to  saj.  Since  I  have  been 
on  the  farm  I  have  had  a  few  pear  trees,  part  of  which  are 
yet  alive,  which  have  borne  a  very  few  pears ;  but  I  could 
not  recommend  a  very  extensive  cultivation  of  the  pear  here. 

There  is  much  I  would  like  to  say,  but  I  have  already 
trespassed  upon  your  time,  and  I  will  close  with  a  few  sug- 
gestions to  my  brother  farmers.  Gentlemen,  do  you  desire 
fruit  ?  If  you  do,  raise  it ;  and  if  you  would  be  successful, 
sow  your  own  native  seed  ;  and  when  you  graft,  select  none 
but  the  choicest  varieties,  such  as  are  known  to  be  hardy 
and  prolific  ;  then  your  trees  will  be  already  acclimated, 
and  allowed  to  feed  on  their  own  natural  element,  and  will 
thrive.  Prepare  your  ground  well ;  keep  it  well  cultivated ; 
take  especial  care  in  setting  your  trees  that  the  roots  and 
fibers  occupy  their  natural  position  in  the  soil,  without  being 
cramped  or  crowded ;  limb  your  trees  low,  leaving  them 
open-topped ;  prune  well,  and  exercise  good  taste  in  the  for- 
mation of  your  trees ;  wash  thoroughly  at  least  once  a  year ; 
see  that  you  master  well  your  business,  and  not  let  your 
business  master  you  ;  keep  under  subjection  everything 
ofiensive  to  your  trees,  or  that  shall  hinder  their  progress  ; 
keep  well  enclosed,  and  if  you  fail  of  success,  just  call  on 
me  for  a  barrel  of  apples  from  an  assortment  of  forty  kinds, 
or  more. 

Considerable  discussion  followed  the  reading  of  the  paper, 
mostly  upon  the  subject  of  cutting  back  the  annual  growth 
of  apple  trees.  Mr.  Andrews  said  this  was  his  universal 
practice.  He  cuts  back  one-half  or  two-thirds  of  the  annual 
growth  on  all  young  trees,  every  fiedl.     Dr.  Spaulding,  of 
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Barre,  never  cuts  back ;  Mr.  Wheelock,  of  the  same  town, 
approves  of  cutting  back  when  a  strong  and  late  growth  is 
made.  All  are  equally  successful.  Dr.  Spaulding  found 
that  cutting  back  caused  the  bark  to  blacken  below  the  cut, 
and  injured  the  tree.  His  trees  make  a  moderate  growth, 
ripen  their  wood  and  drop  their  leaves  early  in  the  season. 
He  saw  no  need  in  cutting.  Mr.  Andrews  finds  that  unless 
he  cuts  back  many  of  the  branches  die,  and  the  trees  are 
much  hurt.  It  came  out  in  the  discussion  that  Dr.  S.'s  and 
Mr.  A.'s  orchards  were  on  very  different  soils ;  the  former 
having  a  gravelly  soil  underlaid  with  boulders,  the  latter 
has  a  strong,  rich  limestone  loam. 
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AN  E8SAT  READ  AT  A  MEETIKO  OF  THE  STATE  BOARD  OF  AGRI- 
CTJXTURE,  AT  MIDDLEBURY,  FEB.   8,  1872, 

BY  Z.  E.  JAMESON. 


THE  OLD   ORCHARDS. 

I  do  not  propose  to  mourn  over  the  past.  Apples  were 
once  in  abundance,  and  apples  and  cider  were  a  part  of  the 
winter  stores  of  nearly  every  provident  farmer.  Now,  there 
remain  in  all  parts  of  the  State  the  ruins  of  old  orchards 
that  have  been  planted  on  all  kinds  of  soil,  in  various  expos- 
ures-and  inclinations  of  land,  and  that  have  been  treated  to 
different  methods  of  cultivation,  as  well  as  those  that  have 
suffered  from  total  neglect.  Seedling  trees  have  died  and 
grafted  trees  have  died,  and  where  once  were  orchards  of 
five,  ten,  or  fifteen  acres,  there  now  remain  only  a  few  scatter- 
ing trees  yielding  but  a  meagre  harvest  at  the  annual  shak- 
ing and  beating. 

Most  of  the  old  orchards  were  seedling  trees.  We  are 
inclined  to  think  that  whoever  sowed  apple  seeds,  on  newly 
cleared  lands,  soon  had  an  abundance  of  thrifty  trees,  and 
the  work  of  transplanting  was  the  principal  cost  of  the  or- 
chards. But  many  farms  changed  owners,  and  the  orchards 
came  to  those  who  regarded  them  as  so  much  real  estate — 
as  permanent  property — ^and  gave  them  no  more  care  than 
they  would  give  forest  trees.     No  new  trees  were  kept  on 
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hand  or  purchased  to  replace  those  that  decayed,  so  the 
orchard  grew  old  and  passed  away,  as  the  human  race  would 
pass  away  if  no  children  grew  up  to  fill  vacant  places  or  oc- 
cupy new  ones. 

Apple  trees  have  their  old  age,  as  one  writer  states, 
Country  Gentleman^  1872,  p.  6.  "  It  is  rare  that  apple 
trees  live  much  over  sixty  years  in  the  best  fruit  regions  of 
the  Eastern  and  Middle  States,  and  rarely  over  forty  at  the 
West,  and  when  they  have  thus  fulfilled  their  destiny  they 
may  be  discharged  and  new  ones  brought  on."  Rome  die 
by  accident,  some  starve  to  death  in  barren  soil,  and  some 
die  by  the  inevitable  weakness  and  decay  of  age. 

In  1849  Chauncey  Goodrich,  of  Burlington,  wrote :  *'Th6 
most  important  question  in  fruit  culture  in  Northern  New 
England  is,  What  is  to  be  done  with  old  orchards  ?"  and 
further  stated  that  the  orchards  that  were  thrifty  and  vigor- 
ous and  heavily  loaded  with  fruit  forty  years  before,  were 
at  that  time  scrubby,  worthless  trees,  filled  with  decaying 
limbs  and  sprouts,  and  gradually  dying.  He  also  quoted 
the  method  of  dealing,  which  was  made  public  in  1791,  a 
method  so  meritorious  that  the  British  government  paid  the 
originator  120,000  for  the  secret  of  his  process.  Now  if  in 
generations  past  old  trees  demanded  care  and  would  die,  we 
must  conclude  that  among  such  a  changing,  speculative  pop- 
ulation as  is  in  Vermont,  the  trees  did  not  get  proper  and 
systematic  care,  and  died  more  rapidly,  until  our  land  is  now 
almost  as  free  from  good  orchards  as  the  world  was  free  of 
people  when  Noah  disembarked  from  his  first  and  last 
voyage. 

HOW  TO  GET  NEW  ORCHARDS. 

During  the  twenty-three  years  since  Mr.  Goodrich  wrote, 
the  question  has  changed,  so  that  to-day  we  are  not  to  con- 
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sider  so  much  what  we  shall  do  with  old  orchards,  as  where 
we  shall  get  new  ones. 

In  solving  this  question,  let  me  tell  you  what  a  man  has 
done  who  depended  upon  himself. 

MR.  DONEQAN'B  orchard. 

Dec.  12, 1871, 1  visited  the  owner  of  the  best  orchard  in 
Orleans  County,  Owen  Donegan,  Esq.,  of  Troy.  Twenty-seven 
years  ago  he  sowed  the  seed.  The  small  trees  were  grafted 
or  budded  with  hardy  varieties.  Some  of  them  were  trans- 
planted several  times  before  they  were  set  in  the  orchard, 
each  time  giving  them  more  room  until  they  were  ten  years 
old,  when  they  were  set  in  the  orchard  at  the  distance  of  26 
by  29  feet  apart,  at  which  distance  Mr:  Donegan  expects 
their  branches  to  meet  in  twenty  years.  He  prefers  to 
transplant  several  times,  as  it  causes  more  small  roots 
near  the  tree,  and  a  tree  properly  raised  can  be  transplanted 
when  it  is  an  inch  or  a  little  more  in  diameter  as  safely  as 
at  a  smaller  size. 

In  setting  out  a  tree  he  digs  a  wide  hole  with  a  hoe,  (us- 
ing no  spade,)  about  eight  inches  deep.  He  cuts  off  the  tap- 
root of  the  tree  every  time,  and  places  the  side  roots  out 
horizontally,  fills  in  among  them  some  fine  surface  soil,  and 
hoes  some  earth  over  them.  Then  he  puts  three  large 
stones  around  the  base  of  the  tree.  These  stones  settle  the 
earth  around  the  roots  and  keep  the  soil  more  moist  and  warm, 
and  keep  the  tree  in  place,  so  that  no  stake  is  needed  to 
steady  it  in  the  wind.  When  the  ground  is  hoed  the  stones 
are  removed,  but  are  replaced  again  when  the  hoeing  is 
finished. 

There  are  about  five  hundred  trees  in  this  orchard  that 
bear  fruit,  and  many  small  ones,  and  the  intention  is  to  set 
out  two  hundred  each  year  until  the  whole  number  is  twelve 
12 
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hundred.  Then  a  few  spare  trees  will  be  kept  to  fill  the 
places  of  those  that  die. 

In  pruning,  Mr.  Donegan  cuts  down  half  the  year's 
growth  in  the  center  of  the  top,  and  those  cross  branches 
that  will  be  likely  to  touch  each  other  in  their  growth.  The 
side  branches  are  allowed  to  extend  themselves  as  far  as 
they  please.  When  loaded  with  fruit  they  bend  down,  al- 
most or  quite  touching  the  ground.  This  facilitates  the 
picking,  which  is  done  by  hand.  It  is  not  easy  to  hire  help 
that  will  exercise  proper  care  in  handling  apples,  therefore 
Mrs.  Donegan  is  much  depended  upon.  She  told  me  she 
worked  six  weeks  in  the  fall  of  1871,  picking  apples.  Early 
in  September  they  commenced  pfcking  the  Bon  Sweet,  a 
beautiful,  luscious  apple  of  large  size  and  so  tender  that  un- 
less they  were  grasped  in  the  whole  hand  in  picking  the 
prints  of  the  fingers  would  soon  be  seen  on  its  delicate  sur- 
face as  a  bruise. 

All  the  apples  must  be  as  carefully  handled  as  eggs.  They 
are  laid  in  a  basket,  then  picked  from  the  basket  and  laid 
into  the  barrel,  which  is  carefully  filled  so  full  that  when 
the  head  is  put  in  the  apples  must  be  pressed  down  an  inch 
or  so.  This  keeps  them  from  moving  and  bruising  in  trans- 
portation. Mr.  Donegan  values  his  reputation  highly,  and 
insists  that  none  but  perfect  apples  be  put  into  the  barrels. 
Early  one  morning,  while  in  haste  to  head  up  his  full  bar- 
rels to  take  to  Newport,  he  saw  two  inferior  apples  on  the 
top  of  one  barrel,  and  nothing  wpuld  satisfy  him  but  the  re- 
moval of  all  the  apples  to  assure  himself  that  his  help  had 
not  carelessly  put  in  imperfect  fruit,  but  he  found  every  one 
perfect  except  those  two. 

This  year  the  Bon  Sweet  were  sold  at  five  dollars  a  bar- 
rel, and  his  other  varieties  at  six.  These  varieties  are  the 
Brown  Sweet,  Pameuse,   Blue   Pearmain,   Northern   Spy, 
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Jewett's  Red,  (or  Nodhead,)  and  Yellow  Bell.  He  has 
also  a  few  of  other  kinds. 

His  abundant  crop  brought  him  this  year  $800,  and  he 
experienced  no  difficulty  in  disposing  of  all  he  could  spare, 
and,  indeed,  was  so  importuned  that  his  reserved  supply  for 
home  consumption  is  less  than  he  desires.  Two  years  ago 
the  product  of  his  orchard  sold  for  $650,  and  for  several 
years  the  crop  has  been  abundant. 

Three  years  ago  a  part  of  his  orchard  was  injured  by 
mice.  He  said,  '^  I  would  not  have  had  it  done  for  a  thous- 
and dollars."  I  said,  "  You  seem  to  value  your  orchard." 
He  answered,  *'  I  would  not  take  four  thousand  dollars  for 
it,  if  a  man  offered  me  the  money  to-day.  It  pays  me  the 
interest  of  $7,000."  Mrs.  Donegan  said,  "  Some  folks 
think  we  are  getting  money  very  easily,  but  they  don't  re- 
member that  for  the  first  twelve  years  it  was  all  care  and 
work  with  no  pay.  If  I  missed  Mr.  Donegan  any  time  be- 
tween sunset  and  nine  o'clock  at  night,  I  was  sure  to  find 
him  in  the  orchard." 

The  bark  lice  have  been  an  injury  to  some  trees.  To 
destroy  them,  a  wash  was  made  of  water  in  which  potatoes 
had  been  boiled,  and  lime  and  soap,  making  both  a  white- 
wash and  soap  suds.  This  was  applied,  after  scraping  the 
trees,  spring  and  fall. 

The  method  of  cultivation  practiced  here  was  to  manure 
and  cultivate  the  ground  for  two  or  three  years,  while  the 
trees  were  small,  then  seed  to  grass  and  mow  four  years, 
then  plow  and  till  two  years,  raising  potatoes  for  a  first  crop 
and  wheat  or  oats  for  the  second  ;  then  re-seed  to  grass  and 
mow  four  years  again.  The  result  is  that  he  gets  the  most 
fruit  the  first  year  he  plows,  and  the  best  growth  in  the  tree 
the  year  after  it  is  seeded  to  grass. 

The  sap  suckers  or  woodpeckers  have  been  an  injury  to 
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the  Blue  Pearmain  trees,  whose  tender  bark  is  easily  pierced 
and  seems  to  suit  them.  More  than  twenty  birds  have  been 
shot  the  past  year.  The  wounds  from  fine  shot  are  not  so 
much  dreaded  as  the  work  of  the  bird. 

The  land  is  on  a  hill  of  moderate  height ;  the  inclination 
is  in  part  toward  the  south  and  in  part  to  the  north-east,  but 
Mr.  Donegan  would  prefer  a  north-west  slant,  so  that  the  sun 
would  not  start  the  growth  of  the  trees  too  early  in  the 
spring.  The  soil  I  judge  formerly  supported  a  hardwood 
growth  of  maple,  beech  and  birch.  I  am  told  that  a  ledge 
underlies  the  orchard  at  the  depth  of  about  two  feet. 

I  have  now  given  most  of  the  facts  that  have  come  to  my 
knowledge  in  regard  to  this  remarkable  orchard  of  choice 
fruit.  This  success  has  not  been  by  chance,  but  by  intelli- 
gent, persevering  care.  There  is  no  doubt  that  many  other 
farms  are  as  favorably  situated  for  fruit-raising,  and  that 
similar  care  would  produce  like  success. 

UNSUCCESSFUL   ORCHARDING. 

In  renovating  old  orchards  in  Orleans  County,  several  at- 
tempts have  been  made  by  former  citizens  of  the  western 
part  of  the  State,  by  bringing  scions  from  near  their  old 
homes,  of  very  choice  kinds.  These  grafts  have  usually 
grown  very  well  the  first  season,  and  frozen  to  death  the 
first  winter. 

In  planting  new  orchards  the  inhabitants  of  Vermont 
have  bought  freely  of  standard  trees  from  nurseries  in  New 
York.  Many  of  the  trees  arrived  in  poor  condition,  and 
nearly  all  died.  About  eight  years  ago  dwarf  apple  trees 
were  sold  very  extensively  in  several  counties,  but  some 
kind  Providence  prevented  the  agents  from  dealing  in  Or- 
leans county.  This  was  probably  the  most  disastrous  invest- 
ment ever  made  by  many  farmers.  The  trees  were  in  many 
cases  set  in  gardens,  or  other  nice,  fertile  land*    They  very 
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generally  died,  and  those  that  lived  were  of  but  very  little 
profit  to  their  owners.  They  not  only  lost  their  money, 
time  and  care,  but  also  their  faith  in  orcharding,  which, 
perhaps,  was  the  greatest  injury  of  all.  For  the  credit  of 
dwarf  trees,  I  should  say  that  a  few  lots  did  well. 

Dr.  McCleam,  of  Northfield,  has  some  dwarf  trees  in  his 
garden  that  have  been  cut  back  very  closely,  manured  very 
highly,  and  in  return  bear  some  very  fine  fruit.  The  trees, 
also,  of  Wm.  H.  Loomis,  of  Northfield,  are  spoken  of  as 
bountifully  productive.  Very  generally  these  trees  are  de- 
nounced in  the  most  emphatic  terms. 

NEW  YORK  GRAFTED  TREES. 

Within  a  few  years  several  nurseries  have  been  started  in 
difierent  places  in  Vermont  from  New  York  stock.  The 
seed  is  sown  and  the  grafting  done  in  those  large  nurseries ; 
then  this  stock  planted  and  grown  in  Vermont,  and  the  trees 
sold,  when  two  or  three  years  old,  as  Vermont  trees.  At 
Randolph,  Waterbury  Center,  Northfield  and  other  pla- 
ces this  is  the  case.  Indeed,  some  of  the  dealers  in  New 
York  trees  locate  an  imaginary  nursery  in  the  town  they 
start  from.  The  trees  sold  by  these  dealers  are  the  Sibe- 
rian Crab  Apple,  Transcendent,  Hyslop,  Soulard,  Fancy 
Red,  and  Yellow;  varieties  of  no  special  merit  except 
hardiness.  They  also  sell,  as  crab  apples,  the  Russian  vari- 
eties. Duchess  of  Oldenburg,  Emperor  Alexander,  Red  and 
White  Astrachau,  and  Tetofski,  and  also  a  few  hardy  Eng- 
lish or  standard  apples.  These  trees  have  been  sold  only 
a  few  years,  and  have  not  been  fairly  tested.  A  few,  how- 
ever, that  were  expected  to  bear  a  desirable  apple,  only 
produced  a  small  inferior  crab. 

TREES  FROM  SEED. 

Some  farmers  have  a  few  trees  growing  from  seed  of  their 
own  planting.     These  trees  are  apt  to  be  neglected.    The 
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lower  branches  are  suffered  to  grow  until  of  such  size  that 
a  dry,  dead  knot  is  left  when  they  are  cut  off,  which  some- 
times kills  the  center  of  the  tree,  making  it "  black-hearted." 

These  side  branches  often  take  so  much  of  the  strength 
of  the  tree  that  it  really  has  more  low  lateral  growth  than 
upright  growth.  Then  I  see  them  growing  closely  together 
in  a  neglected  state,  surrounded  by  grass,  with  branches  and 
roots  thickly  interlaced.  I  have  also  seen  such  trees  trans- 
planted to  the  orchard  row,  with  so  many  places  where  the 
branches  have  been  cut  away,  that  it  would  be  a  marvel  in- 
deed if  they  ever  became  thrifty  trees. 

It  is  without  doubt  true  that  the  common  native  seedling 
will  not  be  as  hardy,  on  an  average,  as  trees  that  are  all  graft- 
ed so  that  the  body  and  top  is  entirely  of  a  hardy  sort.  Then 
the  grafted  tree,  if  grown  by  a  careful  nurseryman,  has  ev- 
ery advantage  over  the  chance  seedling.  Its  growth  has 
been  in  good  soil,  so  that  it  has  not  been  stunted,  the  small 
branches  have  been  removed  while  small  and  tender,  so  that 
the  wound  soon  grew  over,  and  made  a  smooth  trunk  of 
white,  healthy  wood.  Then  many  native  trees  are  slow 
growers,  shy  bearers,  and  after  patient  waiting  produce  fruit 
which  is  nearly  worthless.  Nurserymen  should  have  varie- 
ties that  are  strong  growers,  early  and  prolific  bearers,  and 
producers  of  fruit  of  excellent  quality. 

VERMONT  NURSERIES. 

There  are  several  nurseries  in  Vermont  that  have  no  con- 
nection with  those  in  other  States,  but  contain  trees  of  hardy 
varieties,  the  result  of  painstaking  and  persevering  experi- 
ments. 

VARIETIES  AND  CULTIVATION. 

I  will  now  briefly  speak  of  the  history  of  each  tree.  To 
obtain  seed  to  sow,  the  apples  are  ground  up  for  cider 
and  the  pomace  sown  in  the  fall.      The  next  summer  three 
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or  four  hundred  thousand  trees  make  a  growth  of  from  one 
to  two  feet  in  height.  In  the  fall  all  these  little  twigs  are 
taken  up,  assorted,  counted  and  packed  in  the  cellar  to  be 
grafted  in  the  winter.  Some  of  the  smallest  are  too  small 
for  grafting,  and  are  grown  another  year  and  budded.  In 
grafting,  each  variety  is  kept  by  itself,  and  in  spring  the 
stock  and  scion  united  are  carefully  planted  in  straight 
rows,  five  or  six  inches  apart,  while  the  rows  are  four  feet 
apart,  in  ground  that  is  well  prepared. 

The  first  season  they  are  not  trimmed,  but  are  hoed  care- 
fully and  manured  with  ashes.  The  second  year  they  are 
trimmed  twice,  pains  being  taken  to  secure  a  rapid  upward 
growth.  The  land  is  also  well  tilled.  The  third  year  they 
are  tended  as  carefully,  trimmed  twice,  and  the  leaves  rub- 
bed off  upon  the  lower  part  of  the  tree.  Also  many  stakes 
are  used,  to  which  the  crooked  trees  are  tied  to  straighten 
them. 

The  three  year  old  trees  are  large  enough  to  sell,  and 
are  perhaps  the  most  profitable  to  buy.  The  trees  from  the 
nursery  are  delivered  fall  and  spring.  The  trees  that  are 
old  enough  to  sell  are  labeled,  while  they  stand  in  the  nur- 
sery, with  the  name  of  the  variety,  and  every  care  is  taken 
to  prevent  miting  varieties,  and  mistakes  in  filling  orders. 

PACKING. 

The  trees  are  packed  for  customers  in  a  building  25x76 
feet.  There  are  tables  along  the  middle,  and  on  each  side 
are  small  stalls,  that  will  hold  an  armful  of  trees.  Each 
variety  is  put  into  a  stall  of  that  name,  and  the  packers  very 
rapidly  gather  a  bundle  such  as  the  customer  desires. 
Straw  and  damp  moss  envelope  the  roots,  and  large  lots  of 
trees  are  packed  in  boxes,  or  in  sacking  secured  tightly 
around  them.  They  generally  reach  their  destination  in 
good  oondition. 
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CRAB  STOCKS.    • 

There  are  a  few  inquiries  that  are  often  made,  and  which 
should  be  considered  in  this  connection.     They  are  these : 

1st.  Does  grafting  on  the  Siberian  crab  root  make  the 
tree  any  hardier  ? 

2d.     Does  it  make  a  long  lived  tree  ? 

3d.     Does  it  dwarf  the  tree  ? 

4th.  Does  it  injure  the  quuality  of  a  nice  variety  of  ap- 
ples to  grow  upon  it  ? 

1st,  then,  does  it  make  the  tree  hardier  ? 

There  is  no  tree  hardier  than  a  crab  apple  tree.  It  flour- 
ishes in  Canada,  and  grows  of  such  size  that  as  many  as 
thirty  bushels  of  apples  have  been  harvested  from  a  tree.  In 
Vermont  I  have  found  several  crab  trees  that  apparently 
came  by  chance,  and  some  of  them  bear  a  fruit  of  consider- 
able value.  Recent  travelers  in  Kansas  assure  me  that  there 
are  groves  of  crab  apple  trees  in  that  State  that  are  very  old 
— some  a  foot  in  diameter — all  bear  a  green  sour  apple  from 
three-fourths  of  an  inch  to  two  inches  in  diameter.  Scores 
of  years  have  passed  since  these  trees  started  from  seed 
sown  by  natural  means ;  no  man's  labor  aided  their  propa- 
gation. We  can  then  call  this  a  native  of  the  American 
soil.  Although  belief  is  expressed  by  somewhat  in  former 
times  that  country  was  inhabited  by  an  intelligent  population 
who  had  orchards  and  grafted  upon  the  crab  stock,  the  good 
fruit  has  all  passed  away,  leaving  the  more  hardy  crab  tree, 
with  its  symmetrical  top  and  profusion  of  fruit  as  the  only 
vegetation  that  has  survived  until  the  present  time,  as  the 
fruit  of  their  labors.  I  am  told  that  by  burying  the  apple  in 
the  ground  a  few  weeks  the  bitter  and  extreme  acid  taste  is 
taken  away,  and  they  become  quite  palatable,  and  of  a 
bright  yellow  or  golden  color. 

Ben  Perley  Poore,  who  wrote  of  the  agriculture  of  the 
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Indians,  Agricultural  Report^  1866,  p.  499,  says  ^  mishimin ' 
signifies  apple,  and  old  accounts  of  early  voyages  ''  reckon 
apples  among  the  early  native  fruits."  And  unless  crab 
stocks  were  found,  it  does  not  appear  how  the  large  orchards 
mentioned  by  early  writers  could  have  been  made  product- 
ive so  soon.  In  1635  a  Mr.  Wolcott  wrote,  "  I  made  600 
hhds.  of  cider  from  my  own  orchard."  This  was  not  more 
than  five  years  after  settlement. 

While  all  admit  the  hardiness  of  this  tree,  they  are  not  so 
well  agreed  that  by  engrafting  the  English  or  standard  ap- 
ple upon  the  c^ab  root,  the  tree  growing  therefrom  will  bo 
hardier  than  upon  a  stock  grown  from  a  common  apple  seed. 

Some  say  that  the  root  of  the  tree  does  not  die,  even  if 
the  top  is  killed  by  untimely  freezing  or  other  adverse  cir- 
cumstances. '^  If  a  tree  die  there  is  hope  that  it  will  sprout 
again,"  and  a  succession  of  tops  flourish  and  pass  away  from 
the  same  root,  therefore  its  hardiness  is  proved.  Not  so  : 
If  the  tree  stands  in  a  poor  barren  soil,  where  grass  and 
weeds  make  but  a  stunted  growth,  it  may  grow  a  year  or  a 
few  years,  but  there  is  not  enough  fertility  to  cause  a  con- 
tinuous growth  of  healthy  wood  and  luscious  fruit.  Such 
barrenness  of  soil  brings  disease  and  decay  to  the  tree.  It 
dies ;  the  root  again  throws  up  vigorous  sprouts  that  flour- 
ish for  a  while,  then  pass  away  to  be  again  succeeded  by 
other  sprouts. 

Soil  and  root  bear  a  relation  to  each  other,  like  a  small 
pasture  that  can  support  a  calf  or  yearling,  but  in  which  the 
full  sized  ox,  instead  of  developing  into  splendid  beef, 
would  die  of  starvation.  The  pasture  cannot  famish  food 
for  a  mature  animal  of  that  kind.  It  is  well  known  that 
the  fir,  spruce  or  pine  will  oft;en  make  a  vigorous  growth 
where  some  other  vegetation  would  entirely  fail.  The  roots 
18 
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of  some  trees  can  and  do  adapt  themselves  to  their  location, 
and  thrive  where  a  grape  vine,  pear,  or  even  grass  will  not 
grow.  The  brown  and  black  ash,  the  cedar,  tamarac  and 
black  alder  will  thrive  where  the  soil  is  full  of  stagnant 
water,  and  is  often  overflowed.  The  sugar  maple,  beech, 
white  and  red  birch,  and  pine  delight  in  dryer  soil. 

2d.     Does  this  process  make  a  longer  lived  tree  ? 

There  are  many  evidences  that  the  crab  apple  root,  being 
more  fibrous,  occupies  the  ground  more  completely,  and  is 
more  likely  than  any  other  to  give  an  even,  continuous  and 
vigorous  growth  to  the  tree. 

Mr.  Charles  Walling,  of  Montpelier,  says :  "  About 
twenty  years  ago,  while  grafting  some  seedling  trees  for  my 
own  use,  I  grafted  one  crab  apple  seedling,  and  while  all 
the  trees  upon  the  common  stock  are  now  dead,  the  one  on 
the  crab  apple  stock  has  been  and  is  now  a  vigorous  and 
productive  tree. 

"  During  the  last  fifteen  years  I  have  grafted  many  crab 
apple  seedlings  for  myself  and  others,  and  my  success  has 
been  such  that  I  can  confidently  recommend  it  to  others.  I 
could  not  be  induced  to  use  any  other."  This  testimony 
was  given  in  October,  1871. 

3d.  Does  it  dwarf  the  tree  to  engraft  the  English  or 
standard  apple  upon  the  crab  stock  ? 

My  impressions  are  that  the  crab  apple  tree  grows  as  rap- 
idly as  the  common  apple  tree,  therefore,  the  root  that  will 
support  the  one  in  so  uniformly  thrifty  growth,  will  support 
the  other.  Then  the  junction  between  stock  and  scion  will 
be  harmonious  and  symmetrical,  presenting  less  contrast  in 
size  than  is  often  seen  in  old  orchards  where  the  engrafting 
has  been  done  in  the  heads  of  trees.  •  If  the  arguments  are 
sound  that  prove  the  hardiness  of  this  stock,  they  would 
have  a  tendency  to  prove  that  a  root  that  occupies  the  ground 
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SO  well,  and  supports  a  tree  until  old  age  in  a  thrifty,  pro- 
ductive condition,  cannot  dwarf  the  tree  at  the  same  time. 
And,  further,  it  would  be  reasonable  to  believe  that  the 
root  that  can  support  so  productive  a  tree  as  the  crab  apple, 
loaded  year  after  year,  and  often  breaking  down  with  its 
burden  of  fruit,  can  and  does  give  more  than  the  usual  or 
natural  growth  to  the  common  apple,  that  seldom  or  never 
is  so  productive. 

4th.  Is  the  quality  of  a  nice  apple  rendered  inferior  by 
being  grown  on  this  stock  to  what  it  would  be  if  grown  on 
common  apple  stock  ? 

It  is  often  said  by  men  dealing  in  trees  that  the  crab  root 
injures  the  quality  of  the  good  fruit  grown  upon  it,  but  I 
have  imagined  that  this  statement  was  made  because  it  is 
more  difficult  and  costly  to  get  crab  seed  to  sow.  But  when 
they  discard  the  crab  seed  they  use  the  common  cider  apples 
— the  most  defective  and  meanest  of  the  apple  crop.  If 
these  trees  were  permitted  to  bear  natural  fruit,  most  of  it 
would  be  small  and  of  poor  quality,  as  is  proved  by  the 
many  natural  orchards  in  the  country ;  therefore,  if  the  crab 
stock  is  very  objectionable,  the  common  stock  must  be  unde- 
sirable, and  the  whimsical  or  conscientious  nurseryman 
must  get  seeds  from  large  mild  or  sweet  apples  to  ensure  the 
best  quality  of  fruit. 

But  such  painstaking  is  impracticable  and  unnecessary. 
A  great  amount  of  evidence  can  be  collected  to  prove  that 
apples  of  large  varieties  grown  on  crab  stocks  are  of  large 
size,  even  to  fifteen  and  a  half  inches  in  circumference,  and 
that  sweet  apples  are  sweet  every  time.  The  Astrachans 
are  still  early  fall  apples,  and  the  Nodhead,  Bethel,  Hop- 
kins' Porter,  and  Derby  Seek-no-Further  are  each  true  to 
their  character  in  flavor,  size,  color,  and  keeping  qualities. 
Indeed,  whenever  a  case  of  variation  is  caused  by  the  stock, 
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it  excites  such  surprise  that  it  seems  to  be  mentioned  as  an 
exception  to  a  general  rule. 

Even  if  it  was  plainly  proved  that  very  rarely  a  good 
apple  becomes  somewhat  inferior  on  this  stock,  it  would  still 
be  best  to  buy  und  cultivate  these  trees  on  account  of  supe- 
rior hardiness  and  productiveness,  always  bearing  in  mind 
that  we  live  in  a  severe  climate,  where  the  choicest  fruits 
cannot  be  raised,  and  where  other  fruits,  such  as  pears  and 
grapes,  are  doubtful  experiments.  If  apples  can  now  be 
surely  raised,  of  certain  varieties,  and  by  a  special  method, 
we  should  not  hesitate  to  accept  the  sure,  safe  and  reliable 
way,  even  if,  in  very  rare  instances,  a  slight  change  of  fla- 
vor be  found  against  the  crab  stock. 

Hon.  Henry  Lane  spoke  briefly  in  opposition  to  the  plan 
of  planting  crab  apples  as  an  orchard  fruit.  He  thought 
no  one  who  did  it  would  fail  to  regret  money  thrown  away 
and  time  wasted. 

He  did  not  think  the  crab  would  prove  as  good  for  stocks 
as  the  common  apple.  In  his  experience  the  chief  difficulty 
in  raising  trees  was  in  the  body,  not  in  the  roots,  and  he 
could  not  see  any  advantage  in  using  the  crab  for  stocks. 

Dr.  Hoskins,  of  Newport,  followed  Mr.  Lane,  and  ex- 
pressed his  views  against  using  crabs  for  stocks.  His  expe- 
rience in  Maine  and  Vermont  confirmed  his  observation 
against  the  theory.  He  instanced  the  orchard  of  Mr.  Dugan 
in  Orleans  County,  and  another  in  Caledonia  County,  the 
only  two  successful  orchards  in  the  extreme  north-east  part 
of  the  State ;  both  were  on  common  apple  roots,  and  were 
thrifty  and  healthy,  while  no  successful  orchard  of  any  age 
could  be  shown  on  crab  apple  roots,  although  the  crab  stock 
theory  had  been  advocated  nearly  twenty  years,  and  orchards 
had  been  planted  with  them  nearly  that  time. 
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Mr.  Jameson  thought  crab  apples  were  unequaled  for 
cooking  purposes,  and  his  opinion  in  this  respect  had  been 
confirmed  by  gentlemen  in  Massachusetts,  where  common 
apples  are  abundant  and  cheap.  He  gave  a  statement  of 
sales  of  crab  apples  from  Northern  Vermont  in  the  Boston 
market  at  very  remunerative  prices. 

Dr.  Hoskins  said  that  on  their  way  to  attend  this  meeting 
his  friend  Jameson  had  intimated  that  he  was  going  to  read 
a  paper  that  he  thought  would  act  upon  him  somewhat  0s  a 
red  rag  is  said  to  affect  a  bull.  But  he  was  sure  that  all  the 
audience,  as  well  as  himself,  had  been  much  gratified  and 
instructed  by  the  excellent  paper  they  had  just  heard  from 
Mr.  Jameson.  Indeed  Mr.  Jameson  never  presented  any- 
thing to  the  notice  of  his  hearers  that  was  not  eminently 
worthy  of  their  attention.  It  is  true,  he  differed  with  Mr. 
J.  somewhat  in  his  estimation  of  the  value  of  the  Siberian 
crab  and  its  hybrids  as  an  orchard  fruit,  and  also  in  his 
views  in  regard  to  the  crab  as  a  stock  upon  which  to  graft 
the  common  apple.  He  believed  that  the  Siberians  (with 
perhaps  a  very  few  exceptions)  were  of  no  value  as  a  table 
fruit.  He  thought  it  must  be  a  very  polite  guest  who  would 
not  decline  a  second  apple  of  this  kind,  if  offered  him  at 
dessert.  It  is  claimed  for  them  tliat  they  are  valuable  for 
cooking,  but  from  his  experience  he  was  convinced  that  the 
extra  sugar  required  to  make  them  palatable  would  both 
buy  and  sweeten  much  better  fruit.  As  to  their  value  for 
cider,  nearly  every  variety  of  them  now  cultivated  is  ripe 
and  gone  before  the  proper  time  comes  for  making  cider. 
Some  of  them,  however,  do  make  very  good  cider,  but  not 
preferable,  to  his  taste  at  least,  to  the  choicer  cider  apples 
of  the  common  sort,  that  are  equally  hardy  and  better  for 
all  other  purposes. 
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As  a  stock  for  grafting,  they  were  liable  to  one  very  seri 
ous  objection.  The  Siberian  is  a  different  species  from  the 
common  apple — as  different  as  the  pear  is  different  from  the 
quince, — and  we  all  know  how  uncertain  the  quince  is  as  a 
stock  for  the  pear,  that  it  modifies  not  only  the  growth  of 
the  tree,  but  also  the  size  and  quality  of  the  fruit.  This  is 
equally  true  of  the  Siberian  crab  when  used  as  a  stock.  It 
transmits  somewhat  of  its  own  bitter,  austere  nature  to  the 
fruit  of  the  scion,  and  this  to  the  extent,  in  many  cases,  es- 
pecially of  the  finer  fleshed  and  flavored  sorts,  of  rendering 
them  quite  valueless  as  table  fruit. 

It  is  claimed  that  in  some  sections  it  is  necessary  to  graft 
the  common  apple  upon  the  crab  for  the  sake  of  hardiness. 
But  he  appealed  to  the  many  intelligent  orchardists  present 
if  they  ever  knew  an  apple  tree,  destroyed  simply  by  climatic 
causes,  to  die  first  at  the  root.  He  was  sure  that  this  was 
never  the  case,  and  that  therefore  there  was  no  necessity  for 
having  the  stock  any  hardier  than  the  scion.  And  in  fact 
the  hardiest  of  all  our  common  apples,  a  variety  that  can  be 
cultivated  as  far  north  as  any  Siberian,  (Duchess  of  Olden- 
burgh,)  does  not  succeed  upon  the  Siberian  stock,  and  is  not 
grafted  upon  it  by  the  very  men  who  make  this  claim  of  ne- 
cessity for  using  the  crab  stock.  And  another  significant 
fact  might  be  mentioned,  that  though  this  fashion  of  grafting 
on  crab  had  been  pushed  in  his  own  and  Mr.  Jameson's  sec- 
tion for  nearly  twenty  years,  the  only  remarkably  successful 
orchards  there  are  not  on  the  crab  stock.  The  whole  idea 
was,  in  his  view,  based  on  error,  and  perpetuated  for  pecu- 
niary motives. 

Mr.  Wright,  of  Middlebury,  said  he  did  not  care  about 
this  crab  question.  They  are  entirely  valueless,  in  his  opin- 
ion, for  any  purpose.     But  a  dishonest  man  will  sell  twenty 
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times  as  many  trees  as  an  honest  one,  because  he  is  a  smooth 
talker,  and  makes  it  his  business  to  take  in  the  public.  He 
preferred  to  take  the  old  way,  which  had  always  succeeded 
with  him.  He  thought  with  care  the  common  stock  would  al- 
ways prove  satisfactory,  and  without  care  no  stocks  would  save 
trees  from  destruction.  (Mr.  Wright  exhibited  a  very  nice 
assortment  of  apples  in  fine  order,  including  Ramsdell's 
Sweet,  Tinmouth,  S.v<aar,  R.  I.  Greening,  Bed  Canada, 
Baldwin,  Northern  Spy,  and  some  others.)  The  way  to 
make  apples  keep  is  to  pack  them  in  open  barrels  in  a  good 
cellar  and  not  to  handle  them.  *  Nothing  hurts  apples  more 
than  to  pick  them  over.  In  growing  an  orchard,  he  would 
study  nature,  and  keep  as  near  to  her  as  possible.  Give 
care,  constant  care,  to  your  trees ;  that  is  the  secret  of  suc- 
cess. In  gathering,  remember  that  winter  fruit  may  be  left 
on  the  tree  too  long  and  become  over  ripe.  Such  fruit  will 
not  keep  well.  Harvest  when  the  growth  is  complete  ;  they 
are  then  tree-ripe.  In  the  after  ripening,  sugar  is  formed, 
and  the  fruit  becomes  eatable.  Low  temperature  and  a  dry 
air  will  retard  this  much.  A  constant  temperature  of  34^ 
is  the  best  to  keep  apples.  So  kept,  they  may  be  marketed 
in  June  at  the  highest  prices.  Prune  the  trees  moderately, 
and  do  it  early  in  the  spring,  before  the  sap  starts.  Secure 
a  uniform  product  by  thinning  the  fruit  on  the  tree,  other- 
wise you  will  exhaust  your  trees  and  ruin  prices. 
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▲  PAPER  BEAD  BEFORE  THE  VERMONT  BOARD  OF  AGRICTTLTURE, 
AC,  AT  MONTPELIEB,  FEB.  21,  1872, 

BY  HENRY  LANE.  ESQ.,  OF  CORNWALL. 


Iq  the  paper  I  shall  read  at  this  time,  I  shall  give  you 
only  my  experience  and  observation,  in  relation  to  pear  cul- 
ture. An  experience  of  twenty-five  years  has  taught  me 
how  little  I  knew  about  pear  culture  when  I  commenced,  and 
it  has  also  taught  me  how  much  there  is  to  know,  that  I 
don't  know.  Could  I  have  had  my  experience  when  I  com- 
menced pear  culture,  I  should  have  avoided  many  mistakes 
and  failures,  loss  of  time,  labor  and  money.  As  valuable 
as  my  experience  is  to  me,  it  may  be  of  but  little  value  to 
any  other  person.  My  experience  on  ray  soil  may  not  be 
applicable  to  your  soils.  The  difiFerent  kinds  of  soil,  the 
variations  of  soil,  the  various  conditions  of  soil,  made  so  by 
drainage,  by  tillage,  by  manure,  by  the  difiFerent  modes  of 
the  application  of  manure ;  the  location,  whether  level  or 
sloping,  gentle  or  rapid,  southerly  or  northerly  ;  the  differ- 
ence in  altitude,  the  exposure  to  or  protection  from  free 
currents  of  air,  near  or  remote  from  a  large  body  of  water, 
on  the  hill  or  in  the  valley.  No  two  persons  are  the  same 
in  all  these  conditions ;  each  is  peculiar  to  his  local  circum- 
stances and  surroundings.  So  many  influences  and  condi- 
tions affect  the  result  that  disappointment  follows  when  a 
course  is  pursued  as  laid  down  by  our  best  pomologists,  and 
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on  what  appears  to  be  the  best  of  soil.  I  followed  the  ex- 
perience of  Wilder,  Downing,  Barry,  and  Thomas,  each 
successfiil  pear  culturists.  I  made  mistakes  and  met  with 
disappointments.  It  will  not  do  to  follow  all  the  recommen- 
dations as  laid  down  in  the  books  for  the  propagation  and 
management  of  fruit  trees.  Still  the  beginner  needs  some 
guide  in  the  operation  of  culture  and  selection  of  va- 
rieties. He  should  use  all  the  knowledge  he  can  obtain 
from  others,  always  remembering  that  skill  and  success  is 
acquired  by  one's  own  experience,  combined  with  persistent 
industry  and  close  observation. 

In  a  tropical  climate  nature  offers  to  man,  almost  without 
care  or  labor,  a  variety  of  nutritious  and  delicate  fruit. 
Here  in  Vermont,  our  climate  wears  a  stern  and  harsh  as- 
pect. Our  season  of  ice  and  snow,  of  cold  winds,  lasts 
nearly  six  months  of  the  year.  Our  climate  is  trying  to 
fruit  trees,  especially  to  pear  trees,  both  summer  and  winter. 
The  genial  warmth  and  sunshine  of  our  summers  produce  a 
vigorous  growth,  but  quite  too  short  to  ripen  the  wood  of 
many  varieties  sufficiently  to  withstand  the  rigor  of  a  Ver- 
mont winter.  Pears  have  long  been  grown  in  certain  local- 
ities, in  limited  quantities,  in  our  State.  I  think  they  may 
be  grown  in  many  other  places  and  in  more  abundance.  We 
are  beginning  to  learn  what  varieties  are  adapted  to  special 
soils  and  localities  ;  what  varieties  are  hardy  enough  to 
withstand  our  climate.  Amid  the  great  number  of  excel- 
lent kinds  we  should  be  able  to  find  some  that  will  succeed 
in  nearly  every,  even  the  most  unfavorable,  location. 

If  we  look  at  the   past  history  of  pear  culture  in  this 
State,  gloomy  as  it  may  appear,  we  may  be  able  to  discover 
some  of  the  causes  that  prevented  a  success,  and  by  avoid- 
ing our  past  mistakes  to  succeed  in  the  future.     There  have 
14 
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been  thousands  of  pear  trees  sold  in  the  State  by  nursery- 
men and  their  agents ;  a  large  proportion  of  them  grew  out 
of  the  State,  propagated  in  a  soil  unlike  that  in  which  they 
were  planted,  forced  to  an  unnatural  and  tender  growth  in 
the  nursery,  mutilated  in  their  removal  and  handling,  too 
long  out  of  the  ground  before  transplanting,  an  extended 
list  of  varieties  selected  for  their  size  and  excellence  of 
flavor  without  regard  to  their  vigor,  entirely  unsuited  to 
withstand  our  severe  winters.  "  It  is  estimated  that  not  five 
per  cent,  of  all  the  trees  sold  by  nurserymen,  and  planted* 
in  this  State,  live  to  their  tenth  year  ;  that  ten  per  cent, 
never  reach  their  fifth  year,  and  produce  little  or  no  fruit." 
This  estimate,  gloomy  as  it  may  look,  I  think  is  more  favor- 
able than  the  facts  will  warrant,  certainly  if  we  except  this 
locality,  this  section  of  the  State  bordering  on  the  beautiful 
lake  west  of  us,  favored  as  it  is  by  the  beneficial  influence 
such  large  bodies  of  water  have  upon  fruit  trees.  Except 
this  section  of  the  State,  and  I  do  not  believe  two  per  cent, 
of  all  the  pear  trees  planted  during  the  past  twenty-five 
years  have  reached  a  profitable  maturity.  Vermont  pear 
growing,  if  not  altogether  a  failure,  has  been  very  generally 
so  —  twenty  failures  to  a  success. 

There  are  various  causes  for  this  general  failure  —  the 
tree,  the  variety,  the  management.  Seeds  have  been  taken 
from  fruit  of  diseased  trees,  or  from  those  known  to  be  ten- 
der in  their  wood.  Nurserymen,  in  order  to  meet  the  great 
demand  for  large  handsome  trees,  stimulate  their  growth  by 
a  profuse  application  of  manure,  a  practice  that  will  pro- 
duce a  succulent,  unripened  growth,  a  sure  precursor  of 
blight.  Such  trees  are  almost  certain  to  be  killed  by  frozen 
sap-blight  during  the  first  or  second  winter  after  planting. 
Trees  are  dug  with  too  little  care  ;  three-quarters  of  their 
roots  are  left  in  the  ground  ;   what  remain  with  the  tree  are 
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mangled  and  bruised  ;  varieties  are  selected  too  tender  to 
stand  our  severe  winters.  Our  general  system  of  manage- 
ment has  been  radically  bad.  The  fault  is  not  in  the  nature 
of  the  pear  tree  or  our  climate,  or  in  our  soil,  but  in  the 
system  of  propagation,  selection  of  varieties,  and  culture. 

THE   NATURAL   PEAR. 

Perhaps  no  fruit  is  farther  removed  from  its  natural  form 
than  the  pear.  Man,  by  his  industry,  skill  and  perseverance 
applied  to  the  wild  choke  pear  of  our  fields,  in  its  natural 
state  one  of  the  most  astringent,  unattractive,  worthless 
fruits,  has  transformed  it  and  produced  the  rich,  sugary, 
melting,  delicious  Bergamots  and  Seckels.  The  various 
processes  that  have  brought  about  this  change  from  the  nat- 
ural form  to  these  artificially  created  varieties,  has  made  it 
less  hardy  and  more  liable  to  disease  and  decay.  The  pear 
tree  in  its  natural,  wild  state,  is  longer  lived  than  the  apple, 
more  vigorous  in  its  growth,  healthy  and  hardy  as  the  beach 
and  maple  of  our  forests.  There  are  specimens  of  pear 
trees  in  different  sections  of  our  country  remarkable  for  age, 
great  size  and  productiveness. 

One  of  my  earliest  recollections  of  fruit  is  that  of  a  pear 
tree  standing  in  a  neighbor's  apple  orchard,  an  orchard  of 
mature  age  and  size.  The  pear  tree,  with  no  extra  care, 
was  in  size,  vigor  and  productiveness,  equal  to  any  tree  in 
the  orchard.  I  used  to  visit  this  tree  with  the  owner's  son. 
My  childhood  recollection  will  pronounce  this  pear  in  quality 
equal  to  the  best  varieties  grown  now. 

We  find,  in  diflferent  sections  of  our  State,  trees  standing 
perhaps  where  the  seed  was  planted,  that  have  attained 
great  size  and  age,  producing  large  crops  of  pears  of  fair 
quality.  From  these  grand  old  trees  we  may  learn  a  lesson. 
From  the  first  planting  of  the  seed,  through  all  the  nursery 
treatment  and  orchard  culture,  we  follow  a  plan  precisely 
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contrary  to  nature.  Let  every  man,  who  can,  grow  from 
seed  his  own  trees,  bud  or  graft  them  where  they  are  to 
stand  in  the  garden  or  orchard.  Any  one  who  cannot  do 
this  (  and  I  think  many  will  fail  who  attempt  it )  should  se- 
lect trees  grown  on  a  soil  like  that  in  which  they  are  to  be 
planted.  Purchase  of  nurserymen  that  use  thrifty,  hardy 
stocks,  that  do  not  stimulate  too  rapid  and  tender  a  growth ; 
select  only  such  varieties  as  are  known  to  be  hardy  and  pro- 
ductive in  your  locality  ;  get  your  trees  from  the  nursery  as 
young  as  possible,  that  they  may  suffer  but  little  from  short- 
ened and  mangled  roots.  I  would  advise  every  man  who 
owns  land,  if  it  is  but  a  garden  plot,  to  have  growing  upon 
it  at  least  one  pear  tree. 

To  any  who  wish  to  grow  their  own  trees  I  would  say, 
select  seeds  from  some  healthy,  vigorous  tree,  of  common 
quality.  The  wild-choke  pear,  having  large  and  full  devel- 
opc  1  seed:?,  is  the  best.  Gather  the  seeds  when  fully  ripe. 
Sow  as  soon  as  cleaned,  or  at  least  before  they  become  dry. 
I  have  found  it  more  difficult  to  raise  good  pear  stocks  than 
of  any  other  kind  of  fruit.  The  seed  bed  should  be  a  deep, 
rich  soil ;  a  rich  mould  from  new  land  is  best.  It  is  import- 
ant to  secure  a  large  early  growth  so  that  by  mid-summer 
they  will  be  from  twelve  to  eighteen  inches  high,  and  of 
stocky  growth.  In  this  I  fail  two  years  in  three.  There 
are  two  principal  causes  of  failure.  If  we  fail  to  secure 
an  early  growth,  the  trees  are  generally  attacked  in  the  hot 
summer  months  by  an  insect,  or  a  sort  of  rust,  that  appears 
on  the  leaves.  The  growth  ceases  when  these  appear,  or 
if  the  trees  continue  late  in  growth  and  an  early  freeze 
overtakes  them  when  the  wood  is  unripened,  the  frozen  sap- 
blight  destroys  them.  When  I  fail  to  get  good  stocks  the 
first  season,  I  think  it  better  to  try  again  rather  than  attempt 
to  make  anything  out  of  those  that  have  been  injured  by  in- 
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sects  or  disease.  Nature  is  the  most  successful  tree  grower. 
I  would  follow  her  so  far  as  possible,  and  plant  the  seed 
where  the  tree  is  to  stand.  I  know  this  cannot  be  done  ex- 
cept to  a  limited  extent. 

In  the  summer  of  1855  I  succeeded  in  raising  a  fine  crop 
of  seedling  trees.  The  fruit  of  these  trees  was  changed  to 
several  choice  varieties,  some  before  and  some  after  their 
removal  from  the  seed  bed.  1  left  one  tree,  and  that  is  the 
only  tree  in  my  orchard  that  stands  where  the  tree  was 
planted.  This  was  budded  to  the  White  Doyenne.  The 
tree  commenced  bearing  young,  and  continues  to  give  me  a 
yearly  crop  of  the  finest  Doyenne  pears,  in  size,  color  and 
quality,  of  any  I  have  ever  seen.  Out  of  twenty  trees  of 
this  variety,  some  of  them  raised  at  the  same  time  of  this 
one  tree,  only  differing  in  being  transplanted,  none  produce 
fruit  in  any  respect  equal  to  this  tree. 

I  would  remove  the  pear  seedling  after  one  or  at  most 
two  years  growth,  and  plant  in  the  orchard  where  the  tree 
is  to  remain.  Every  one  who  cannot  raise  his  own  seedlings, 
(or  who  will  not,)  I  would  advise  to  purchase  them  of 
nurserymen,  instead  of  purchasing  trees  after  the  fruit  has 
been  changed,  and  I  would  advise  nurserymen  to  furnish 
good,  healthy,  hardy  seedlings  to  his  customers.  After  the 
seedling  has  been  planted  in  its  final  position  in  the  orchard, 
leave  the  side  shoots  and  leaves  to  give  nourishment  and 
growth  to  the  stem,  removing  them  gradually  when  the  stem 
has  become  stocky.  Let  the  top  form  about  four  feet  from 
the  ground ;  would  rather  have  it  five  than  three.  There 
are  serious  objections  to  the  low  trunks  so  much  in  favor  a 
few  years  ago.  The  principal  reason  in  favor  of  the  low 
top  was  to  protect  the  trunk  from  winter  blight.  A  more 
safe  protection  is  to  change  the  fruit  of  the  tree  in  the  top 
instead  of  making  the  change  at  the  root,  thus  securing  a 
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trunk  perfectly  hardy,  almost  secure  against  blight.  ,  (I  have 
never  lost  bul  one  tree  from  blight  where  the  fruit  was 
changed  in  the  limbs.)  Change  the  fruit  by  budding  or 
grafting  the  limbs  at  least  one  foot  from  the  junction  .with 
the  stem ;  in  most  instances,  two  feet  is  better ;  the  main  ob- 
ject is  to  retain  all  of  the  hardy  stock  you  can. 

SOIL. 

A  strong  loam  soil  is  the  best  for  the  pear  tree.  A  loamy 
clay,  where  the  clay  largely  predominates,  is  favorable  for 
this  tree.  If  on  clay  soil,  plant  entirely  above  the  natural 
surface  of  the  ground  and  cover  their  roots  with  mounds  of 
earth  instead  of  planting  them  in  holes.  Soil  that  is  damp 
during  a  considerable  portion  of  the  year,  or  where  the  sub- 
soil is  so  wet  that  the  roots  will  come  in  contact  with  stand- 
ing water,  should  be  underdrained.  Most  clay  lands  will  be 
benefitted  by  thorough  drainage.  A  low,  wet,  frosty  location 
should  he  avoided ;  elevated  localities  are  the  most  favora- 
ble. I  would  obviate  the  old  plan  of  digging  large  holes 
for  my  trees  by  a  thorough  preparation  of  the  whole  ground 
where  the  orchard  is  to  stand. 

Twenty  years  ago  I  planted  an  apple  orchard  of  four 
acres,  40  trees  to  the  acre.  This  field  had  been  cropped  for 
many  years  to  corn  and  wheat  alternately.  A  heavy  coat 
of  manure  had  been  applied  every  two  years;  the  land 
plowed  deep.  This  was  as  good  a  preparation  of  the  soil 
for  setting  trees  as  one  could  well  give  it.  Inexperienced 
as  I  was  in  setting  fruit  trees,  I  sought  the  experience  of 
others.  I  read  Downing* %  Fruit  and  Fruit  Trees  of  Amer- 
ica, He  told  me  to  dig  my  holes  from  three  to  four  feet 
square,  and  eighteen  inches  to  two  feet  deep.  Desiring  to 
be  thorough  in  my  work,  I  followed  the  outer  extreme. 
Taking  one  man  with  me,  we  went  to  work  throwing  out 
thirty-two  cubic  feet  of  soil  for  each  tree,  a  quantity  that 
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weighed  not  less  than  two  tons.  The  ground  was  filled  with 
small  stones,  especially  the  subsoil,  and  was  hard  to  dig. 
Pour  holes  each  was  our  day's  work,  and  a  hard  one  at  that. 
According  to  directions,  I  mixed  with  the  earth,  when  re- 
placed in  setting  the  tree,  compost  manure  prepared  by 
mixing  muck  and  ashes  with  well  rotted  manure,  using  five 
bushels  to  each  tree.  After  setting  one  acre  in  this  way, 
being  somewhat  tired  of  so  much  expense  and  labor,  I  les- 
sened the  size  of  the  holes  dug  on  the  second  acre  to  three 
feet  by  eighteen  inches.  1  found  quite  a  difference  between 
removing  thirty-two,  or  thirteen  and  one-half  feet  of  soil. 
On  the  third  acre  I  dug  the  holes  two  feet  square  by  one 
foot  deep.  The  fourth  and  last  acre  was  set  by  digging  the 
holes  just  suflBcient  to  accommodate  the  roots  without  bend- 
ing or  crowding.  These  were  set  without  manure.  The 
trees  on  the  last  acre,  from  the  first,  commenced  as  vigorous 
a  growth  as  the  trees  on  the  first  acre,  and  at  this  time  are 
equal  in  size  and  productiveness.  Scarcely  a  tree  on  the 
first  acre  stands  erect.  The  soil  replaced  in  the  holes  before 
the  tree  was  planted  was  packed  as  well  as  it  could  be  done 
when  the  earth  was  dry,  but  the  decomposition  of  the  ma- 
nure and  heavy  rains  settled  the  ground  unevenly,  leaving 
the  trees  leaning,  some  in  one  direction,  some  in  another. 
Except  for  the  first  pear  set  out  twenty-five  years  ago,  I 
have  never  dug  holes  larger  than  was  necessary  to  place  the 
roots  in  the  same  direction  that  they  grew  before  the  tree 
was  taken  up  for  transplanting.  My  dwarf  pear  trees  were 
placed  upon  a  rich  sod,  inverted,  in  the  bottom  of  each  hole. 
Standard  trees  should  be  planted  from  fifteen  to  twenty  feet 
apart.  Dwarf  trees  from  eight  to  ten  feet.  Some  varieties 
require  more  space  than  others.  Most  persons  think  a  wet 
time  the  most  favorable  for  setting  trees,  and  if  the  weather 
is  dry  when  their  trees  aie  received,  will  head  them  in  or 
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place  them  in  some  damp  place  like  the  cellar,  and  wait  for 
rain.  Trees  should  not  be  set  for  two  or  three  days  after 
rain.  If  the  soil  is  wet  it  falls  upon  the  roots  in  heavy 
clods,  pressing  them  down  together.  If  dry,  the  soil  can 
be  sifted  among  the  fibrous  roots,  separating  each  rootlet 
from  its  fellow.  Roots  are  thrown  out  in  layers  so  as  to 
reach  different  strata  of  earth.  In  setting  out  the  tree,  the 
upper  layer  should  be  raised  until  the  lower  roots  have  been 
placed  in  their  natural  position  and  covered  with  fine  earth. 
Place  no  two  roots  in  contact.  After  the  upper  layer  of 
roots  has  been  placed  and  covered,  thoroughly  saturate  with 
water.  If  the  weather  is  dry,  mulch  the  tree.  Never  water 
a  tree  at  any  time  after  it  is  planted.  Retain  the  moisture 
by  thorough  mulching,  or  create  moisture  by  thorough  cul- 
ture. It  has  been  said  that  "  a  man  can  create  more  mois- 
ture with  a  hoe  than  with  a  watering  pot."  I  do  not  favor 
mulching  trees  after  the  first  season  of  planting.  I  prefer 
good  culture  often  stirring  the  soil,  to  mulching.  A  pear 
orchard  should  be  kept  clean  from  weeds ;  should  receive  as 
good  culture  as  ought  to  be  bestowed  upon  corn  or  potatoes. 
To  avoid  a  late  growth  of  wood,  I  do  not  cultivate  the  ground 
after  the  first  of  September. 

DWARF  OR  STANDARD   TREES. 

.  Which  shall  we  set,  dwarf  or  standard  trees  ?  In  answer- 
ing this  question  I  will  say  that  I  have  planted  both  in  about 
equal  numbers.  Should  plant  both  again,  but  select  fewer 
varieties.  Dwarf  trees  require  more  attention,  and  will 
suffer  more  from  neglect  of  culture,  therefore  should  not  be 
planted  by  any  one  who  will  not  give  care  and  culture  to 
his  trees.  Dwarf  trees  can  be  made  profitable.  The  crop 
returned  in  quantity  and  quality  will  be  about  in  the  same 
ratio  of  the  amount  of  culture  and  care  given  to  the  trees. 
But  few  persons  will  give  them  the  requisite  care  to  insure 
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success,  hence  but  few  persons  should  plant  dwarf  trees. 
Standard  trees,  after  the  first  few  years,  will  bear  a  degree 
of  neglect,  and  as  there  is  no  trouble  in  finding  in  every 
community  persons  that  will  neglect  their  trees,  they  had 
better  plant  standards. 

VARIETIES. 

There  is  an  almost  endless  number  of  varieties,  very  few 
of  which  have  proved  of  real  value  for  any  given  soil  or 
locality.  Opinions  differ  much  as  to  the  merits  of  some 
sorts.  High -flavor  and  handsome  appearance  must  be  sacri- 
ficed to  hardiness  and  productiveness  in  our  severe  climate. 
One  of  my  mistakes  was  in  selecting  too  great  a  number  of 
varieties.  Many  have  proved  almost  entire  failures.  The 
selection  of  varieties  is  one  of  the  causes  of  failure  in  pear 
culture  in  this  State.  It  will  not  do  to  select  from  any  list 
recommended  in  fruit  books,  nor  from  lists  recommended  for 
different  States  by  committees  appointed  for  this  purpose  by 
pomological  societies.  One  variety  may  succeed  perfectly 
in  one  section,  and  be  ill  adapted  to  another.  The  Baldwin 
apple  does  finely  on  Shelburne  Point  and  vicinity,  while  it  is 
a  failure  with  me.  Select  only  such  varieties  as  Are  known 
by  ample  experience  to  be  hardy  and  productive  in  the  local- 
ity where  you  are  to  plant  them.  My  faith  in  the  Flemish 
Beauty,  as  the  one  best  pear  to  grow  as  a  standard  in  my 
section,  has  been  somewhat  weakened  by  a  disease  that  has 
attacked  the  fruit  the  last  few  years.  The  fruit  some  years 
is  covered  with  dark  mouldy  specks.  These  specks  appear 
when  the  fruit  is  scarcely  one  fourth  grown.  It  prevents 
the  fruit  from  growing  to  its  full  size,  and  it  does  not  have 
its  usual  color  or  quality.  I  have  tried  to  ascertain  the 
cause  of  this  disease,  but  thus  far  have  not  been  able  to  ar- 
rive at  any  satisfactory  conclusion.  The  Flemish  Beauty  is 
16 
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certainly  one  of  our  best  pears.  The  tree  is  perfectly 
hardy,  luxuriant  in  growth,  and  bears  early  and  abundantly. 
If  the  fruit  proves  worthless  one  year  in  three,  I  would  still 
plant  of  this  variety.  I  know  of  no  variety  more  hardy, 
which  is  very  important  for  our  State.  The  Bartlett  pear, 
ripening  as  it  does  just  before  our  fall  pears,  its  size,  beauty, 
excellence  and  productiveness,  make  it  a  valuable  variety. 
Where  it  can  be  grown,  it  has  no  competitor  as  an  early  fall 
fruit.  The  Bartlett,  unlike  the  Flemish  Beauty,  is  very  ten- 
der. It  grows  vigorously  for  two  or  three  years,  and  is 
almost  certain  to  be  attacked  with  the  blight  before  coming 
into  bearing. 

I  have  purchased  of  nurserymen  at  different  times  thirty 
trees,  and  not  one  lived  to  exceed  three  years  from  setting. 
Out  of  all  the  Bartlett  pear  trees  set  in  this  State,  trees 
where  the  fruit  was  changed  at  the  roots,  I  do  not  believe 
two  per  cent,  have  reached  their  fifth  year.  I  raise  the 
Bartlett  pear  successfully,  but  only  on  trees  raised  myself, 
and  where  the  fruit  was  changed  in  the  top.  The  blight 
almost  invariably  attacks  the  stem  of  the  young  Bartlett 
pear  tree.  If  the  stem  and  lower  part  of  the  main  branches 
are  of  some  common,  hardy  stock,  they  will  succeed.  I 
have  succeeded  by  double  working  the  Bartlett  on  the  Flem- 
ish Beauty  tree.  The  White  Doyenne  is  hardy  with  me, 
but  not  as  vigorous  in  growth  as  the  Flemish  Beauty.  The 
tree  is  productive.  This  fruit,  unlike  that  grown  in  many 
sections  of  our  country,  on  my  soil  never  cracks.  These 
three  varieties,  the  Flemish  Beauty,  Bartlett,  and  White  Doy- 
enne, are  the  pears  I  would  raise  for  market,  and  no  other 
on  standard  trees.  The  Madeleine  for  its  extreme  earliness, 
the  Seckel  for  its  spicy,  honied  flavor,  the  Bergamot  for  its 
rich,  melting,  sugary  flavor,  and  many  others  that  might  be 
named,  are  desirable  varieties  for  the  garden,  but  of  the 
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long  list  of  varieties,  discerning  amateurs  will  be  enabled  to 
select  a  variety  of  hardy  pears  ripening  in  succession  from 
the  middle  of  August  until  mid-winter. 

In  1861  I  set  seventy-seven  dwarf  trees,  selecting  from 
the  list  recommended  by  Barry.  I  selected  twenty  Louise 
Bonne  de  Jersey,  fifteen  Duchess  d'Angouleme,  ten  White 
•Doyenne,  four  each  of  the  Flemish  Beauty  and  Vicar  of 
Winkfield  ;  of  other  varieties  one  or  two  trees  each ;  in  all 
twenty-five  varieties.  I  will  not  take  time  to  mention  the  de- 
fects of  those  that  do  not  succeed ;  more  than  one  half  of  them 
are  a  failure  either  in  hardiness  or  quality  of  fruit.  The 
Louise  Bonne  has  proved  a  success  beyond  my  expectation. 
This  tree  is  perfectly  hardy,  very  productive,  fruit  large  and 
of  excellent  quality.  At  the  rate  these  trees  have  produced 
since  the  fifth  year  from  planting,  and  at  the  price  the  fruit 
has  brought,  an  acre  of  this  variety  would  bring  not  less 
than  one  thousand  dollars  yearly.  For  market  I  would  set 
no  other  variety.  I  have  heard  it  said  that  this  variety  on 
the  quince  root  "  would  never  root  from  the  pear."  One 
out  of  my  twenty  trees  has  thoroughly  rooted  from  the  pear 
stock.  The  fruit  on  this  tree  is  quite  inferior  in  size  and 
quality — would  not  bring  half  price  in  any  market.  The 
Duchess  has  been  a  profitable  dwarf  pear  in  many  localities 
where  the  climate  is  a  little  milder  than  ours.  My  trees  of 
this  variety  make  a  rapid  growth  yearly,  but  fail  to  ripen 
their  wood  sufiSciently  to  withstand  our  winters,  are  not  pro- 
ductive, quality  of  fruit  third  rate.  "White  Doyenne  is  bet- 
ter on  the  pear  root.  My  Flemish  Beauties  have,  every  one 
of  them,  rooted  strongly  from  the  pear  stock.  I  have. re- 
moved the  lower  limbs,  and  changed  them  to  standards  in 
all  respects,  but  lost  not  less  than  three  years  by  their  being 
first  dwarfs.  Beurre  Diel,  Beurre  Langelier,  and  Belle  Lu- 
crative have  done  very  well  as  dwarfs. 
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PRUNING. 

Standard  pear  trees  need  but  little  pruning  except  when 
young.  When  the  tree  has  been  removed,  prune  off  the 
branches  in  proportion  to  the  loss  of  roots.  Nearly  all 
after  pruning  will  be  just  sufiScient  to  give  shape  and  form 
to  the  tree  when  young.  The  sap  of  the  pear  tree  flows 
most  freely  and  readily  to  the  upper  branches,  giving  them 
vigor  and  uprightness,  to  the  checking  of  the  growth  of  the 
lower  limbs.  We  must  head  back  and  check  the  leading 
shoots  to  preserve  the  development  of  the  lower  branches, 
to  'give  suflBicient  breadth  of  base  to  the  tree.  Dwarf 
trees  require  more  and  in  some  respects  different  pruning. 
One  of  the  most  successful  cultivators  of  the  dwarf  pear,  T. 
G.  Teomans,  of  Walworth,  N.  Y.,  has  said  that  "  the  indis- 
pensable requisite  to  success  is  thorough  pruning."  My  ob- 
servation confirms  the  statement  of  Teomans.  Dwarf  trees 
should  be  transplanted  when  two  years  old.  The  lower 
branches  should  be  allowed  to  form  one  foot  from  the 
ground.  Prune  to  the  pyramidal  form.  As  the  greatest 
force  of  sap  will  flow  to  the  upright  branches,  they  need  to 
be  cut  back  most.  Unless  you  chock  the  flow  of  sap  to  the 
upper  branches,  and  induce  it  to  flow  more  forcibly  to  the 
lower  side  branches,  when  young,  you  can  never  after  de- 
velop the  lower  branches. 

In  pruning  to  keep  the  symmetry  of  the  tree  perfect,  if 
the  side  branches  are  too  horizontal,  upper  buds  arc  left  for 
their  extension  ;  if  too  upright,  lower  are  left ;  side  direc- 
tion is  given  in  the  same  way.  I  prune  in  the  spring  just 
before  the  buds  open,  removing  from  one  half  to  two  thirds 
of  the  previous  year's  growth.  If  the  tree  lacks  in  vigor, 
trim  a  little  closer.  Vigor  and  longevity  of  dwarf  trees 
depend  upon  the  amount  of  pruning  they  receive. 
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DISEASES   OP    THE   PEAR. 


Among  the  many  obstacles  that  the  pear  culturist  has  to 
contend  with,  the  blight  is  decidedly  the  worst.  There  are 
two  kinds  of  blight,  the  frozen  sap  blight  and  insect  blight. 
The  insect  which  causes  the  blight  deposits  its  eggs  some- 
time in  July  or  August  just  below  a  bud,  generally  on  a 
shoot  of  one  or  two  year's  growth.  After  the  egg  hatches, 
the  small  grub  burrows  towards  the  center  of  the  stem,  cut- 
ting off  the  vessels  which  carry  the  ascending  sap.  At  the 
very  first  indication  of  the  disease  the  branch  should  be  cut 
off  and  burned.  I  have  not  been  troubled  with  this  disease 
for  the  last  ten  years.  Previous  to  1860  I  lost  several  from 
this  insect. 

More  trees  are  lost  from  frozen  sap  blight,  than  from  any 
or  all  other  causes.  It  is  the  great  hindrance  to  the  other- 
wise easy  and  profitable  cultivation  of  this  fine  fruit.  This 
disease  is  caused  by  a  late  unripe  growth,  and  by  the  winter 
overtaking  the  tree  before  the  wood  has  fully  ripened.  The 
only  remedy  is  a  preventative  one.  Do  not  make  your  soil 
over  rich.  Avoid  summer  enriching  or  stimulating  the  tree. 
Remove  all  excess  of  water  in  the  soil  by  drainage.  Give 
good  culture  early  to  obtain  an  early  growth,  but  cultivate 
none  after  mid-summer.  Every  diseased  branch  should  be 
cut  away  at  the  earliest  moment  aft;er  it  appears,  cutting  be- 
low the  lowest  dark  spot  on  the  bark  or  wood.  In  the  spring 
of  1870  I  set  forty  pear  trees.  That  year  there  was  but 
little  rain  from  early  spring  until  past  mid-summer.  The 
fall  was  warm  with  abundant  rains.  These  trees  grew  but 
little  the  first  half  of  the  season  but  commenced  a  spring- 
like growth  in  October.  Those  that  had  fruit  buds  blos- 
somed in  November.  Thirty  of  these  trees  died  the  next 
spring.     Such  remarkable  seasons  cannot  be  prevented. 
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IN8EC5TS. 

The  borer,  the  great  enemy  of  the  apple  tree,  fortunately 
does  not  trouble  the  pear.  The  caterpillar  and  canker  worm, 
nearly  the  same  that  trouble  apple  trees,  sometimes  increase 
in  numbers  and  size  with  great  rapidity,  and  should  be 
crushed  at  their  first  appearance.  There  is  a  slug  that 
sometimes  attacks  the  leaf,  eating  out  the  succulent  part  of 
it.  When  this  has  been  done  to  any  considerable  extent  the 
tree  and  fruit  are  stopped  in  growth.  Lime  or  ashes  dusted 
on  this  slimy  insect  is  sure  death  to  it.  This  insect  has 
never  troubled  me  except  in  the  summer  of  1866. 

THINNING   FRUIT. 

Varieties  like  the  Bartlett  and  Louise  Bonne  de  Jersey 
commence  bearing  young,  and  are  inclined  to  over  bear. 
Trees  for  the  first  five  years  should  bear  but  few  specimens. 
Remove  all  fruit  from  weak  branches  that  they  may  over- 
take in  growth  the  stronger,  and  thereby  complete  the  sym- 
metry of  the  tree.  If  one-half  of  the  fruit  is  removed  from 
an  over  bearing  tree  the  remaining  half  will  be  worth  more 
than  the  whole  if  allowed  to  remain  on  the  tree.  Thin 
when  about  one-fourth  grown.  At  this  time  the  imperfect 
fruit,  those  specimens  which  if  allowed  to  remain  would  be 
worthless,  can  be  detected.  Many  trees,  if  allowed  to  per- 
fect all  the  fruit  they  will  when  young,  will  so  exhaust 
themselves  as  to  scarcely  ever  recover  from  it.  Important 
as  it  is  to  thin  their  fruit,  very  few  persons  ever  practice  it. 

GATHERING. 

The  pear  unlike  most  all  other  fruit  should  not  be  allowed 
to  perfectly  mature  on  the  tree.  Some  varieties,  if  ripened 
on  the  tree,  are  nearly  worthless,  but  if  gathered  at  the 
proper  time  possess  the  richest  flavor.  Gather  when  the  fruit 
begins  to  fall.     With  some  varieties  it  will  hardly  do  to  wait 
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for  this,  but  they  should  be  picked  when  the  stem  will  cleave 
from  the  spur  without  breaking.  The  Bartlett  and  Flemish 
Beauty  will  be  good  if  picked  before  fully  grown.  When 
harvested,  pears  should  be  placed  in  a  dark,  cool,  dry  place. 

COLOR. 

Color  is  very  important  to  a  grower  of  the  pear  for  mar- 
ket. Color  depends  on  soil,  elevation  and  humidity  of  cli- 
mate. Light  colored  soil  gives  our  highest  colored  pears. 
The  hill  or  elevated  plain  gives  handsomer  fruit  than  the 
alluvial  fiats.  On  the  lowlands  along  our  rivers  the  fruit 
will  remain  of  a  dull,  cloudy  green,  entirely  destitute  of 
that  high  color  so  desirable  in  the  pear.  According  to  my 
observation,  trees  standing  where  the  seed  was  planted, 
without  root  pruning  to  prevent  the  roots  striking  deep  in 
the  subsoil,  will  produce  higher  colored  fruit  than  those 
trees  that,  when  young,  have  their  tap  root  cut  and  thus  en- 
courage the  throwifig  out  of  branching  roots  into  the  surface 
soil.  This  question  of  color  requires  of  the  pear  culturist 
close  observation  and  study. 

Fruit  culture  has  a  beneficial  influence  upon  the  health, 
habits  and  tastes  of  every  family.  It  is  desirable  for  every 
man  to  provide  fruit  for  his  family,  and  if  possible  to  culti- 
vate the  trees  in  his  own  garden,  with  his  own  hands.  A 
large  majority  of  the  rural  population  in  our  State  own  the 
houses  in  which  they  live,  and  the  land  surrounding.  Upon 
many  of  the  farm  houses  much  care  and  expense  has  been 
bestowed  to  the  almost  entire  neglect  of  the  exterior,  the 
fruit  garden,  and  home  surroundings.  A  large  number  of 
our  farmers'  homes  are  naked,  not  a  single  ornamental  tree 
in  the  yard  or  fruit  tree  in  the  garden.  Such  places  lack 
the  comforts  and  influence  of  a  piermanent  home.  The  chil- 
dren in  such  homes  will  have  the  spirit  of  unrest.  How 
changed  the  aspect  of  a  farm  home  by  surrounding  it  with 
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trees  that  combine  the  useful  and  the  beautiful  like  the  pear 
tree.  It  increases  the  love  of  home,  tends  to  strengthen  our 
habits  and  elevate  our  characters.  It  should  be  a  pleasure 
for  every  man  to  beautify  his  home.  The  natural  scenery 
of  our  State  is  diversified  and  beautiful.  Make  our  homes 
and  their  surroundings  equally  beautiful,  and  there  is  no 
place  more  desirable  than  our  own  State.  No  place  or 
home  will  be  complete  without  that  tree  above  all  trees,  the 
pear,  in  symmetry  and  proportion  one  of  the  most  beautiful 
trees  the  eye  can  rest  upon ;  in  the  spring  it  puts  on  its 
snowy  dress  of  blossoms,  followed  by  foliage  of  the  richest 
verdure  ;  in  the  autiimn  bending  with  its  load  of  ripe,  deli- 
cious fruit.    Farmers,  plant  more  pear  trees. 

D.  B.  Wheelock,  of  Barre,  inquired  of  Mr.  Lane  in  re- 
gard to  the  Louise  Bonne  de  Jersey,  whether  best  on  pear 
or  quince.     Also  as  to  the  value  of  the  Winter  Nelis. 

Mr.,  Lane  thought  the  Louise  much  the  best  on  the  quince, 
worth  double  the  same  variety  on  the  pear.  The  Winter 
Nelis  he  thought  unprofitable ;  indeed  he  did  not  advise  the 
growing  of  winter  pears  in  this  state,  though  some  of  the 
late  fall  or  early  winter  sorts  were  desirable  and  succeeded 
with  him. 

Mr.  Wheelock  had  found  the  Winter  NiBlis  to  succeed, 
and  spoke  well  of  it.  He  endorsed  pear  growing  in  Ver- 
mont as  a  success,  and  approved  of  Mr.  Lane's  method,  as 
given  in  his  paper. 

Dr.  Hoskins,  of  Newport,  inquired  in  reference  to  the 
quince  stock  for  pears.  He  said  he  was  aware  that  the 
quince  itself  was  too  tender  for  successful  culture  in  any 
part  of  the  State,  with  perhaps  slight  exceptions.  It  is  cer- 
tainly mucl^  more  tender  under  extremes  of  climate  than  the 
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pear,  but  used  as  a  stock,  entirely  under  ground,  he  wished 
to  know  whether  it  showed  tenderness.  He  asked  this  for 
a  particular  reason,  because  it  was  claimed,  in  apple  culture^ 
that  roots  hardier  than  the  stock  were  desirable  as  a  means 
of  long  life  to  the  tree.  All  his  own  experience  and  obser- 
vation went  the  other  way,  showing  that  the  roots  always 
suffer  less  than  the  tops,  and  where  winter  killing  takes 
place  that  the  roots  survive  when  the  tops  are  destroyed. 
Now,  if  the  quince,  as  a  stock,  lives  and  does  well  where 
the  quince  itself  is  winter  killed,  a  strong  support  would  be 
given  to  his  view  of  the  matter,  and  a  refutation  given  to 
the  assumed  necessity  of  crab  stocks  for  apples. 

Mr.  Lane  replied  that  he  found  the  quince  perfectly  hardy 
when  kept  below  the  surface,  although  the  quince  itself  was 
not  hardy  on  his  place.  There  are  other  reasons  for  setting 
pears  on  the  quince  so  as  to  entirely  cover  the  quince  stock. 
One  is  that  the  pear  will  in  time  throw  out  roots  of  its  own  ; 
and  another  that  the  borer,  which  does  not  attack  the  pear, 
is  very  destructive  to  the  quince.  He  never  had  a  tree  die  at 
the  roots  from  the  effects  of  the  climate.  His  pear  crop 
averages  one  hundred  bushels  a  year,  and  if  he  had  limited 
himself  to  two  or  three  varieties  it  would  be  double.  He 
mentioned  the  Beurre  Diel  as  a  good  late  fall  variety. 

Mr.  Heath  asked  for  experience  in  regard  to  pear  culture 
in  Washington  County. 

Dr.  J.  S.  Spaulding,  of  Barre,  who  was  called  up  to 
answer  this  question,  said  he  had  planted  only  two  pear  trees 
and  lost  them  both,  but  was  going  to  try  again.  Others 
in  his  town  had,  however,  done  better,  and  he  believed  that 
success  was  attainable*  where  proper  sorts  were  planted  and 
the  right  kind  of  care  given.  Dr.  S.  gave,  his  experience  in 
16 
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apple  growing.  Had  been  quite  successful.  He  dug  only 
small  holes,  just  sufficient  to  extend  the  roots ;  mulched  with 
straw;  kept  down  weeds;  did  not  water  his  young  trees. 
In  the  fall  puts  a  few  shovelfuls  of  stable  manure  around 
the  trees,  which  he  scatters  about  in  the  spring,  add- 
ing a  little  superphosphate.  Prunes  in  haying  time,  not 
only  fruit  trees  but  ornamental  trees  also  ;  thinks  they  heal 
best  when  pruned  at  that  time.  He  used  guano  and  super- 
phosphates wholly,  for  manure. 
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THE  PRODUCTIOlSr  OF  GRASS  FOR  'HAY. 

IMPORTANCE  AND  VALUE  OP  THE  CROP. 

A  PAPER  READ  AT  THE  MEETING  OF  THE  STATE  BOARD  OF  AGRI- 
CULTURE, AT  ST.   ALBANS,  MARCH  7,  1872, 

BY  E.  R.  TOWLE.  ESQ.,  OF  WEST  BERKSHIRE, 

Agricaltaral  Editor,  St.  Albans  Messenger. 


We  may  consider  grass  and  its  product  of  hay  the  most 
important  crop  in  Franklin  County.  As  we  take  note  of  the 
large  quantities  of  butter  and  cheese,  of  cattle,  horses,  sheep 
and  swine,  annually  shipped  from  this  part  of  the  State,  we 
shall  have  some  idea  of  the  great  amount  of  forage  neces- 
sary to  supply  the  stock,  of  which  these  yearly  sales  are  the 
products. 

Of  the  amount  of  hay  produced  in  this  county  we  have 
no  very  definite  idea.  We  heard  it  stated  not  long  since, 
that  1,000,000  tons  were  annually  produced  in  this  State, 
and  about  the  same  amount  of  grass  in  pasturage.  Of  this, 
•at  least  80,000,  perhaps  100,000  tons,  worth  11,000,000,  at 
least,  must  be  produced  in  this  county.  Taking  into  consid- 
eration the  importance  and  value  of  the  hay  crop,  farmers 
should  be,  and  are  anxious  to  ascei^tain,  not  only  how  they 
may  keep  up  the  present  yield  of  their  meadows,  but  to  in- 
crease this  from  year  to  year. 

The  increased  production  of  grass  and  hay  will  necessi- 
tate the  keeping  of  more  stock,  the  manufacture  of  larger 
quantities  of  butter  and  cheese,  and  what  is  of  equal  im- 
portance, of  a  greater  amount  of  manure,  the  proper  appli- 
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cation  of  which  will  still  further  increase  the  production  of 
our  meadows,  and  we  are  then  at  once  on  the  road  long 
sought  for,  that  will  lead  us  onward  in  the  path  of  progress 
and  improvement. 

THE   USUAL  METHODS  OF   PRODUCING  GRASS   FOR  HAY. 

The  methods  usually  practiced  by  farmers  for  laying  down 
fields  to  grass,  is  to  plant  corn  or  potatoes  with  manure,  one 
year,  and  seed  to  grass  with  sowed  grain  crops  the  next. 
Sometimes  oats  are  sown  two  years  iu  succession,  seeding 
to  grass  the  second,  with  manure.  On  good  grain  land  the 
first  is  the  most  usually  practiced,  and  perhaps  with  best  re- 
sults, for  the  reason  that  the  cultivation  and  manure  neces- 
sary to  secSure  a  satisfactory  crop,  fits  the  land  admirably  to 
seed  down  to  grass. 

Where  no  hoed  crop  is  included  in  this  rotation,  a  dress- 
ing of  manure  should  be  applied  and  harrowed  in,  when 
seeding  to  grass,  as  it  is  poor  policy  to  devote  the  strength 
of  the  manure  almost  entirely  to  the  benefit  of  the  grain 
crops.  If,  as  sometimes  happens,  it  is  inconvenient  or  im- 
possible to  apply  the  manure  when  seeding  down  to  grass, 
the  field  should  be  top-dressed  early  in  autumn,  when  it  will 
usually  produce  excellent  results.  Where  grass  is  the  prin- 
cipal object,  and  a  meadow  needs  re-seeding,  if  the  soil  is 
mell6w  and  free  from  stones,  the  sod  can  be  nicely  turned 
over,  and  immediately  seeded  to  grass,  either  with  or  with- 
out a  grain  crop.  Where  this  is  practiced,  the  ground 
should  be  thoroughly  harrowed,  and  a  coat  of  fine  manure 
applied.  If  seeded  without  grain,  it  should  be  done  early 
in  autumn,  in  order  to  secure  as  good  a  growth  of  grass  as 
possible,  before  winter  sets  in.  This  should  be  allowed  to 
remain  upon  the  ground,  and  not  by  any  means  fed  off.  The 
grass  will  then  act  as  a  mulch,  protecting  the  young  roots 
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from  any  injurious  action  by  the  frost,  and  secure  an  early 
start  in  spring. 

PREPARATION   OP  THE   SOIL   AND   SEEDING   TO   GRASS. 

It  is  quite  important  that  lands  to  be  seeded  to  grass 
should  be  put  in  as  good  condition  as  possible  for  this  pur- 
pose. The  ground  should  be  thoroughly  plowed  and  har- 
rowed, and  this  when  the  soil  is  sufficiently  dry  to  be  easily 
worked.  Wet  and  heavy  soils  cannot  otherwise  be  put  in  a 
fit  condition  for  any  crop,  much  less  for  one  of  which  the 
seeds  are  so  small  as  the  grasses.  ,  Stone  and  other  obstruc- 
tions should  be  removed  previous  to  seeding.  It  is  not 
found  necessary  here  to  have  the  land  covered  with  stones, 
to  keep  the  soil  warm,  or  to  prevent  it  from  blowing  away. 
Grass  seeds  should  be  covered  lightly.  The  brush  or  roller 
is  considered  sufficient  for  this  purpose. 

QUANTITY  AND  KINDS  OP  SEEDS  TO  SOW. 

Timothy,  or  herdsgrass,  as  it  is  usually  called,  and  red 
clover,  a're  the  varieties  principally  sown  here,  although  of 
late  years  several  other  kinds  are  being  added  to  these; 
Where  we  can  get  good  crops  of  timothy,  no  other  kind  will 
answer  our  purpose  better  for  hay,  but  this  is  not  always  the 
case,  especially  the  first  year  after  seeding ;  hence  the  ne- 
cessity of  sowing  clover,  which  will  produce  one  or  two 
good  crops,  after  which  it  will  disappear,  and  the  timothy 
.will  then  take  its  place.  Clover  is  considered  a  good  forage 
plant,  and  makes  a  nice  quality  of  hay  when  properly  cured, 
but  this  process  is  more  difficult  with  the  clover  than  with 
the  other  grasses.  The  mechanical  efifects  also  on  the  soil 
are  beneficial,  and  it  furnishes  a  valuable  material  to  turn 
under  for  fertilizing  purposes. 

A  liberal  quantity  of  seed  should  be  sown,  as  this  will  be 
found  to  greatly  improve  the  quality  of  the  hay.'    Where 
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timothy  is  employed  alone,  from  twelve  to  sixteen  quarts  to 
the  acre,  according  to  the  natyre  of  the  soil,  is  not  too 
much ;  some  may  advocate  a  larger  quantity.  When  clover 
is  added,iia  less  quantity  of  the  first  is  required ;  perhaps 
from  eighf  to  twelve  quarts,  and  from  six  to  ten  pounds  of 
the  last,  may  be  a  fair  proportion  of  each  to  use.  These 
seeds  should  be  well  mixed  and  sown  with  care,  if  by  hand, 
to  secure  an  even  distribution.  A  surer  way  of  doing  this 
is  by  using  the  seed-sowing  apparatus,  attached  to  "  Sun- 
derland's field  roller,"  which  scatters  the  seeds  much  more 
evenly  than  can  be  done  by  hand.  Grounds  should  be  ready 
to  seed  to  grass  as  early  in  the  spring  as  possible  after  the 
soil  is  in  fit  condition,  in  order  to  secui^  a  good  germination, 
and  growth  before  the  dry  weather  sets  in.  A  moderately 
wet  season  is  more  favorable  to  a  good  "  catch  "  of  grass 
than  a  dry  one.  Wheat  and  barley  are  better  crops  to  seed 
to  grass  with  than  oats,  for  the  reason  that  the  straw  of 
these  kinds  of  grain  does  not  stand  so  thickly  on  the  ground 
as  that  of  oats,  and  perhaps  is  harvested  a  little  earlier, 
especially  barley.  When  seeding  with  oats,  too  great  a 
quantity  of  the  latter  should  not  be  sown,  if  a  good  "  catch  " 
of  grass  is  expected  or  desired. 

SEEDING  TO   GRASS  WITHOUT   A   GRAIN   CROP. 

This  is  practiced  to  some  extent  in  this  county  with  good 
success,  the  increased  production  of  hay  being  considered  of 
more  value  than  the  grain  crop.  The  President  of  the 
Westminster  Farmers'  Club,  name  not  known,  having  a 
piece  of  ground  which  he  feared  might  be  too  wet  to  seed 
in  spring,  sowed  with  timothy  in  the  fall,  and  with  clover 
the  next  spring,  and  that  season  cut  two  heavy  crops  of 
grass.  There  may  be  a  very  important  advantage  in  seed- 
ing in  the  fall,  when  in  good  condition,  such  lands  as  may 
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be  SO  wet,  until  quite  late  in  the  spring,  as  to  render  a  good 
catch  uncertain,  even  if  not  impossible. 

OTHER  VARIETIES  OF  GRASSES. 

Several  other  varieties  of  grasses  are  being  sown  to  some 
extent,  improving  the  quality  of  the  hay,  and  being  more 
especially  adapted  to  different  soils  and  locations.  Among 
these  kinds  we  will  mention  '*  Red  Top,"  "  Fowl  Meadow," 
"  Alsike  or  Swedish  Clover,"  and  "  Orchard  Grass."  The 
first  of  these  has  been  used  for  years,  to  a  limited  extent^ 
the  others  for  shorter  periods. 

Bed  Top  is  more  especially  adapted  to  moist  land,  where 
the  clovers  would  not  succeed.  When  cut  in  season,  thi# 
grass  makes  a  good  quality  of  hay.  The  seed  is  light  and  chaf- 
fy,  and  requires  considerable  care  and  dexterity  in  sowing. 
This  may  be  sown  with  timothy,  as  it  matures  about  the 
same  time. 

Fowl  Meadow  is  adapted  to  wet  and  alluvial  soils,  but  we 
are  not  acquainted  with  its  merits  as  a  forage  plant,  and  can 
therefore  give  no  definite  description  of  it  as  such,  or  of  its 
value.  We  hope  that  some  others  present  can  and  will  do 
so,  if  it  is  worthy  of  extended  notice  and  cultivation. 

It  is  only  a  few  years  since  the  Alsike  clover  has  been 
employed  as  a  forage  plant  in  this  country.  In  size  and  ap- 
pearance it  is  about  half  way  between  the  red  and  white 
clovers.  The  blossoms  are  of  a  medium  size,  white  in 
color,  tinged  with  red,  the  stalk  slender  and  not  very  tall. 
It  is  later  than  the  red  clover,  and  from  this  cause  better 
adapted  to  sow  with  timothy.  The  seeds  are  so  minute  that 
a  small  quantity  in  bulk,  only,  is  necessary  to  sow  with  timo- 
thy, three  or  four  pounds  being  sufficient.  The  Journal  "How 
to  Make  the  Farm  Pay"  says  that  three  quarts  of  each  is 
enough  for  an  acre.     We  should  prefer  to  add  red  clover 
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also.  The  above  Journal  represents  this  clover  as  a  great 
addition  to  our  forage  plants.  We  copy  the  following  ex- 
tract, to  show  the  value  that  is  set  upon  it  in  Pennsylvania : 
"  We  believe,  upon  a  fair  trial,  Alsike  clover  will  recom- 
mend itself  favorably  to  the  farmer,  and  will  be  preferred 
to  the  red,  whenever  it  can  be  advantageously  grown.  This 
year  (1871)  it  has  been  cut  six  feet  four  inches  in  length, 
and  the  average  length  on  one  acre  was  four  feet.  Our 
stock  prefer  it  to  all  other  clovers,  and  the  aftermath  does 
not  salivate  our  horses  or  cattle.  It  should  be  sown  with 
timothy  or  stiff  grasses,  to  hold  its  fine  growth  up.  It  will 
stay  green  until  after  harvest,  when  it  will  be  as  green  as 
the  timothy,  and  not  turn  black,  as  our  red  clover  when  cut 
late  as  timothy  is.  Alsike  luxuriates  in  damp  soils,  and  will 
not  freeze  out  as  the  red  clover,  and  can  also  be  used  well 
as  a  fertilizer,  as  it  yields  a  heavy,  succulent  mass  to  plow 
under.  It  has  also  three  times  the  amount  of  roots  that  the 
red  clover  has."  We  have  not  found  the  upward  growth  at 
all  to  compare  with  that  as  given  above,  but  a  longer  trial 
may  exhibit  it  in  a  more  favorable  light  in  this  direction. 
But  we  think  a  smaller  growth  would  be  preferable,  and 
make  a  better  quality  of  hay.  We  would  advise  farmers  to 
give  it  a  trial.  It  is  a  honey-producing  plant,  and  would  be 
of  value  to  bee-keepers. 

Orchard  grass  is  grown  to  some  extent  in  this  country, 
but  not  much  if  any  in  Vermont.  It  is  described  as  a  per- 
ennial plant,  and  one  of  the  most  vigorous  and  hardy  of 
grasses.  A.  W.  Cheever,  of  Sheldon ville,  Mass.,  who  has 
considerable  experience  with  it,  says  it  is  not  injured  like 
timothy  or  red  clover  by  close  mowing,  or  cutting  in  hot  dry 
weather,  and  he  has  found  no  grass  equal  to  it  to  withstand 
the  drought.  One  of  its  greatest  merits  is  its  liability  to 
produce  several  crops  in  a  season,  and  the  richef  and  deeper 
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the  soil,  if  not  too  wet,  the  greater  the  growth,  and  the  ofi- 
ener  it  can  be  cut.  He  has  raised  it  for  six  years,  com- 
mencing with  one  fourth  of  an  acre.  He  mowed  from  that 
piece  of  ground  fifteen  crops  in  five  years,  without  top-dress- 
ing. Now  he  has  four  acres  of  this  grass,  and  thinks  very 
much  of  it. 

Hon.  Harris  Loomis,  of  Herkimer  County,  N.  Y.,  stated, 
at  the  meeting  of  the  Vermont  Dairymen's  Association  in 
1871,  that  he  had  obtained  three  cuttings  of  this  grass,  two 
feet  high,  in  a  season.  He  recommended  it  very  highly, 
should  sow  two  bushels  of  seed — it  is  very  light — ^to  the 
acre,  on  rich,  well-prepared  ground,  without  any  grain  crop. 
Farmers  would  do  well  to  give  orchard  grass  a  trial,  as  it 
must  make  a  first  rate  soiling  crop. 

TOP-DRESSING  GRASS  LANDS. 

The  grass  crop  can  be  greatly  improved  on  most  of  our 
meadows  by  top-dressing  with  manure  and  special  fertilizers, 
such  as  plaster,  superphosphate,  &c.  To  produce  the  best 
results  there  should  be  a  good  smooth  sward,  and  the  land 
not  too  dry,  to  receive  the  most  benefit  from  the  application 
of  barn-yard  manure.  If  a  little  moist  it  will  be  found  to 
work  well,  hence  fields  that  are  not  sufiSciently  dry  to  plow, 
will  be  found  to  produce  good  crops  of  hay,  with  occasional 
top-dressings  of  manure.  Those  farmers  having  deposits  of 
muck  available  for  use,  will  find  that  they  have  a  most  ex- 
cellent material  to  compost  with  the  manure  from  the  yards 
and  stables,  for  their  grass  lands.  With  a  good  supply  of 
muck  at  hand,  they  can  double  their  usual  quantity  of  ma- 
nure for  this  purpose,  at  a  small  cost,  compared  with  its 
value. 

THE  TIME  TO   TOP-DRESS. 

It  is  generally  conceded  that  the  best  time  to  top-dress  grass 
lands  is  as  soon  as  may  be  after  the  hay  crop  is  taken  off,  or 
17 
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earlv  in  autumn.  It  should  be  done  previous  to  the  fall 
rains,  so  that  the  fertilizing  portions  of  the  manure  may  be 
carried  down  to  the  roots  of  the  plants,  where  thej  will  be 
readily  absorbed  by  them,  causing  a  rich  growth  of  vegeta- 
ble matter  that  will  aflford  an  excellent  protection  for  the 
roots  of  the  grasses  during  the  season  of  winter,  and  also  in 
their  decay  add  to  the  amount  of  fertilizing  matter  on  the 
ground.  The  manure  should  be  finely  and  evenly  spread, 
so  as  to  cover  the  entire  surface,  so  far  as  possible.  This 
we  have  found  from  experience  can  best  be  done  directly 
from  the  cart  or  wagon.  K  the  manure  is  lumpy,  it  should 
be  gone  over  with  hoes,  an  inverted  harrow  or  bush,  and 
made  fine.  This  is  very  important,  as  hard  dry  lumps  are 
of  little  value  as  a  fertilizer,  and  besides  are  in  the  way. 

We  presume  that  coarse,  green  manure  may  be  used  with 
advantage  on  grass  lands,  but  we  should  prefer  to  have  it 
well  rotted  and  fine.  In  this  state  it  is  more  easily  and 
evenly  spread,  and  in  a  better  condition  for  immediate  use 
by  plants.  Sometimes  it  is  found  beneficial  to  sow  on  grass 
seed  and  harrow  in  with  manure  ;  also  to  roll  grass  lands  in 
spring.  We  have  found,  by  calculation,  that  a  load  of  fine 
manure,  of  thirty  bushels,  is  worth  two  dollars,  and  produ- 
ces that  amount  of  hay.  From  this  it  will  be  seen  that  a 
farmer  cannot  better  employ  a  portion  of  his  time  than  in 
making  and  saving  as  large  a  quantity  of  this  indispensable 
article  to  good  husbandry  as  possible.- 

SPECIAL  FEBTILIZEBS. 

Gjrpsum  or  plaster  can  be  used  to  much  advantage  on 
some  soils,  and  where  it  works  well  it  is  a  very  cheap  fertil- 
izer. It  is  particularly  adapted  to  sandy  and  gravelly  soils, 
and  produces  excellent  results  on  clover.  It  also  acts  well 
with  manure,  when  applied  to  grass  lands.    From  one  to 
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one  and  a  half  bushels  per  acre  are  sufficient.  It  should  be 
sown  early  in  the  spring,  and  in  damp  weather,  or  just  pre- 
vious to  a  rain.  We  wish  the  Secretary  would  tell  us  to 
what  the  action  of  plaster  is  due — whether  it  possesses  any 
fertilizing  properties  of  its  own,  or  whether  it  unites  with 
certain  elements  in  the  soil  and  thus  renders  them  available 
for  the  use  and  benefit  of  plants.  This  matter  is  not  under- 
'  stood  much  by  farmers,  if  indeed  it  is  by  scientific  men. 

Some  have  an  idea  that  the  continued  use  of  plaster  will 
tend  to  decrease  rather  than  increase  the  fertility  of  those 
lands  to  which  it  is  applied.  If  an  increased  production  of 
crops  can  be  obtained  by  the  use  of  plaster,  and  these  crops 
are  fed  out  on  the  farm,  the  extra  amount  of  manure  made 
certainly  should  be  sufficient  to  keep  these  lands  improving, 
rather  than  otherwise. 

Some  have  used  plaster  to  no  purpose,  while  others  have 
found  it  to  produce  excellent  results.  Perhaps  something 
of  this  variation  is  due  to  season,  a  little  to  the  quality  of 
the  plaster,  and  more  to  the  nature  of  the  soil  to  which  it  is 
applied.  A  farmer  in  the  town  of  Franklin  sowed  plaster 
in  1870  upon  a  piece  of  high,  dry  meadow,  of  a  gravelly 
soil.  The  year  previous  this  field  had  produced  only  two 
loads  of  hay,  composed  principally  of  ox-eye  daisy.  He 
sowed  at  the  rate  of  150  pounds  to  the  acre.  The  next  hay- 
ing season  he  obtained  six  loads  of  nice  hay — clover  and 
herdsgrass,  while  the  daisies  had  disappeared.  In  1871, 
the  yield  had  decreased  one  third.  This  farmer  also  ap- 
plied it  the  same  season  to  a  dry  hill  pasture,  with  marked 
benefit.  This  is  only  one  instance,  and  we  presume  there 
are  farmers  here  who  can  relate  an  experience  equally  good. 
Some  have  used  superphosphates  on  grass  lands  with  good 
success.  Where  this  works  well,  it  makes  a  valuable  fertil- 
izer for  this  purpose.     But  it  will  not  act  alike  on  all  soils. 
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and  trial  and  discrimination  are  necessary  in  its  use.  A 
gentleman  living  in  Montreal,  who  has  a  farm  just  the  other 
side  of  the  line,  north  of  this  county,  had  a  meadow  that 
had  been  in  grass  for  some  fifteen  years,  and  had  not  been 
manured  or  re-seeded,  and  at  this  time  produced  only  a  ton 
of  hay  to  the  acre.  He  sowed  on  this  field  a  barrel  of  su- 
perphosphate to  the  acre,  and  the  yield  was  increased  the 
first  season  to  one  and  a  half  tons  per  acre  ;  the  next  year* 
it  was  the  same.  The  third  year  he  sowed  plaster  thereon, 
and  the  same  result  was  continued.  If  these  results  could 
be  obtained  by  others,  it  would  be  found  to  pay  exceedingly 
well. 

FEEDING    MEADOWS. 

It  is  claimed  by  some  that  if  meadows  are  not  fed,  spring 
or  fall,  they  will  continue  to  produce  good  crops  of  hay  with- 
out manure.  On  some  meadows,  as  intervals  or  those  an- 
nually overflowed,  this  may  be  the  case.  We  find  in  the 
report  of  the  Connecticut  Board  of  Agriculture,  for  1868, 
that  some  farmers  near  the  Hudson  River,  in  New  York, 
for  the  last  twenty  years  have  sold  nearly  all  their  hay, 
keeping  up  the  production  of  their  meadows  by  allowing  the 
entire  second  crop  to  decay  on  the  ground  and  become  a  fer- 
tilizer for  succeeding  crops.  It  is  not  to  be  expected  that  such 
results  as  these  can  be  very  generally  obtained,  but  it  may 
readily  be  inferred  that  if  we  would  not  feed  our  meadows 
in  the  fall,  unless  there  was  a  very  rank  growth,  and  then 
not  to  any  great  extent,  and  none  at  all  in  the  spring,  we 
should  see  a  very  plain  diflFerence  in  the  yield  of  our  hay 
crop. 

Some,  of  our  meadows  are  too  wet  for  the  successful  pro- 
duction of  grass  for  hay  ;  the  crop  is  inferior  both  in  quan- 
tity and  quality.     These  meadows  c^^nnot  be  top  dressed 
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with  manure  to  advantage,  and  to  make  them  profitable  they 
should  be  drained,  and  then,  perhaps,  plowed,  manured  and 
re-^eeded.  Such  a  course  as  this  must,  and  eventually  will, 
be  pursued  with  these  lands,  for  here  the  soil  will  undergo 
a  change,  as  also  its  productions,  and  they  will  become  the 
most  valuable  portions  of  our  farms. 

We  might  bring  forward  instances  of  successful  farming 
in  this  county  \.  here  men  have  commenced  on  poor  farms 
and  have  increa  ed  the  production  of  their  lands  until  their 
hay  crop  has  been  doubled  and  trebled  in  amount,  and  in- 
creased in  value.  This  has  been  accomplished  by  persistent 
labor,  directed  by  skill  and  intelligence. '  The  leading  idea 
has  been  to  increase  the  amount  of  manure,  and  with  the 
proper  application  of  this,  the  crops  have  been  increased  in 
proportion. 

We  see  before  us  many  successful  farmers.  Their  labors 
have  been  well  rewarded,  and  they  can,  if  they  choose,  to- 
day, give  us  facts  and  results  from  their  experience  that  will 
be  of  much  interest  and  profit  to  all.  One  object  of  these 
papers,  of  these  meetings  we  may  say,  is  to  bring  out  ex- 
perience ;  to  get  at  results  most  valuable  in  themselves,  but 
which  might  otherwise  fail  of  accomplishing  that  wide- 
spread good  which  might  be  expected  if  known  and  appreci- 
ated by  all.  Brother  farmers,  let  your  light  shine.  Be  not 
afraid  to  contribute  those  items  of  experience,  the  results, 
perhaps,  of  many  years'  study  and  labor,  that  will  so  mate- 
rially assist  others  who  are  going  over  the  same  ground 
where  you  have  been,  and  are  uncertain  as  to  what  the  end 
will  be.  "  To  do  good  and  to  communicate"  is  a  very  wise 
maxim,  and  worthy  to  be  heeded  and  followed  by  all.  You 
may  not  be  able  or  willing  to  endorse  all  the  ideas  advanced 
in  this  paper ;  that  is  hardly  to  be  expected ;  but  you  may  bQ 
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able  to  show  a  ^^  better  way/'  and  ia  so  doing  advance  the 
common  interests  of  our  occupation,  which  Washington  de- 
clared the  "  most  healthful,  most  useful  and  most  noble  em- 
ployment of  man." 
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GRASS  CULTURE. 

A   PAPEB  BEAD   BEFORE  THE   LATE    MEETING  OF    THE    BOABD 
,  OF  AGBICULTURE  AT  MONTPELIER. 

BY  S.  P.  JOSLTN,  ESQ.,  OF  WAITSFIELD. 


I  am  invited  to  open  the  discussion  on  "  Grass  Culture," 
by  reading  a  paper.  The  subjeet  is  of  such  moment,  the 
invitation  should  have  been  given  to  one  having  some  requi- 
site qualification  for  doing  justice  to  it.  I  can  only  refer 
briefly  to  some  facts,  perhaps  of  common  experience,  and 
leave  it  for  those  who  follow  in  the  discussion  to  speak  in 
detail. 

The  Vermont  farmer,  living  so  far  from  large  cities  and 
seaport  towns  as  to  preclude  market  gardening,  must  neces- 
sarily ever  make  grazing,  in  some  of  its  forms,  his  principal 
and  chief  reliance.  The  cereal  grains  can  be  laid  down  at 
his  door,  from  the  great  granary  of  the  West,  at  too  low  a 
rate  for  him  to  raise  them  to  sell. 

The  grasses  form  the  basis  of  food  for  most  of  our  do- 
mesticated animals.  Their  culture,  then — how  we  can  best 
increase  the  amount  and  value  of  the  crop — is  a  subject  of 
almost  vital  importance ;  should  be  held  in  the  highest  esti- 
mation, and  reckoned  second  to  none  else  by  the  Vermont 
farmer. 

From  me  you  did  not  expect  a  scientific  view  of  this  sub- 
ject, nor  facts  in  relation  to  other  localities.  Neither  did 
you  expect  I  had  tampered  with  Lucem  or  Alsike  clover. 
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As  it  is,  I  trust  you  desire  such  facts  as  are  available  by, 
and  come  within  the  reach  of  all,  and  not  what  some  retired 
capitalist  or  fancy  farmer  accomplished,  by  spending  four 
dollars  to  one  returned.  But  let  the  farmer,  who  tills  his 
acres  to  remove  a  mortgage  that  became  necessary  in  the 
purchase  of  his  farm,  never  listen  to  the  almost  obsolete  jeer 
against  book  farming.  Let  him  rather  adopt  that  progres- 
sive kind  which  arises  from  all  the  knowledge  one  can  get 
from  books,  from  agricultural  periodicals,  from  such  associ- 
ations as  this  Board,  and  every  other  source  of  information. 
If  he  discard  oflSce  so  far  as  to  buy  out  of  it,  instead  of  into 
it,  it  will  be  all  the  better  for  him.  If  he  stands  at  the  head 
of  well  selected  laborers,  and  does  as  much  work  as  any  of 
them,  they  will  need  no  other  stimulus.  Next,  make  the 
cultivation  of  the  grasses  a  speciality.  Instead  of  culti- 
vating to  see  how  many  bushels  of  corn  or  other  grain  he 
can  raise  to  the  acre,  let  that  be  a  secondary,  and  the  after- 
grass a  paramount  consideration.  Soils  differ  so  materially, 
often  in  close  proximity  to  each  other,  that  the  same  treat- 
ment will  not  answer  for  both.  Hence  the  conflicting  views 
in  relation  to  deep  and  shallow  plowing,  surface  manuring, 
and  plowing  in  manure.  I  believe  that  farmers,  as  a  class, 
are  noted  for  great  conscientiousness  in  relation  to  the  usury 
law,  and  would  have  the  legal  rate  at  six  per  cent.  That 
being  so,  it  would  be,  wise  in  them  to  make^  greater  effort  to 
bring  their  acres  up  to  a  standard,  and  not  be  content  to 
take  a  much  less  rate.  If  one  acre  only  can  at  first  be 
brought  to  the  right  standard,  it  is  commencing  in  the  right 
direction.  That  acre  will  help  largely  to  fit  out  other  acres. 
The  ball  will  increase  every  time  it  is  turned  over.  Ask 
the  advocate  of  shallow  plowing  if  a  deep  soil  is  not  better 
than  a  shallow  one,  and  how  will  he  obtain  it  without  deep 
plowing  and  manuring  ? 
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Our  recent  frequent  droughts,  arising  from  a  general  de- 
struction of  the  forests  or  other  causes,  render  deep  cultiva- 
tion of  the  utmost  importance  to  the  grass  crop.  With  it, 
and  liberal  manuring^  a  good  grass  crop  may  be  obtained  on 
most  soils,  even  in  seasons  of  great  drought.  The  man  who 
insists  on  shallow  cultivation  must,  just  so  long,  follow  the 
skinning  system.  One  writer,  who  believes  in  surface  ma- 
nuring, asks  us  to  be  instructed  by  nature,  in  the  large  for- 
est growth  produced  by  an  annual  top-dressing  of  leaves. 
Surely,  and  does  not  that  dense  forest  shield  from  the  sun's 
rays  and  keep  the  top-dressing  moist  and  pliable  ?  Whereas 
we  want  the  solar  rays  about  the  roots  of  plants,  and  a  little 
artificial  covering  to  keep  the  necessary  dressing  frombeing 
parched  up  by  them.  I  have  used  for  some  fifteen  years,  on 
a  farm  located  on  a  spur  of  the  Green  Mountain  range,  with 
a  westerly  slope  and  loam  soil,  neither  sandy  nor  clayey, 
one  of  Nourse  &  Mason's  double-swivel  plows.  It  does  not 
turn  a  flat  furrow-slice,  but  thinly  skins  the  sward,  then 
flings  up  loose  earth,  leaving  an  uneven  surface,  which  facil- 
itates commingling  of  the  manure  with  the  soil.  I  spread  a 
coat  of  manure  on  the  sward,  and  then  the  work  of  this  plow, 
from  the  depth  of  from  ten  to  eleven  inches,  does  something 
towards  mixing  it  with  the  soil,  instead  of  planting  it  all 
below  a  flat  furrow-slice.  Spread  on  another  coat  of  ma- 
nure, and  the  harrow,  with  the  uneven  surface,  readily  cov* 
ers  it,  and  it  is  fitted  for  a  crop.  Never  take  oflF  but  two 
crops  while  under  the  plow.  Seed  with  the  first  or  second, 
using  one  half  bushel  of  timothy  seed  to  the  acre,  one's  own 
raising.  If  highly  manured,  on  such  land  as  I  have  described, 
no  clover  need  be  added.  Enongh  will  be  found  in  the  crop. 
Thus  treated,  ground  will  produce  a  good  crop  of  hay  from 
eight  to  ten  years  without  plowing.     I  have  plowed  thus  and 
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spread  all  the  manure  on  the  top^  seeding  down  the  first 
year,  and  obtained  a  good  crop  of  grass,  but  it  will  not  hold 
out  nearly  as  long.  Avoid  too  close  or  too  early  cropping 
of  the  aftermath.  By  all  means  avoid  over-stocking,  sum- 
mer or  winter.  It  is  a  great  bane  to  the  farmer.  Early 
cut  hay,  well  secured,  will  keep  well  for  years.  It  is  sure 
to  be  wanted.  Do  not  be  afraid  of  summering  over  a  few 
tons  of  hay.  It  will  not  bankrupt  a  live  farmer.  It  will 
make  an  independent  man  of  him  in  a  season  of  short  crop. 
The  shallow  cultivators  will  swarm  about  him  like  bees  at 
such  a  time,  if  he  has  any  feed  for  their  starving  animals. 
I  have  succeeded  well  with  top-dressing.  I  have  applied  it 
in  early  spring  and  fall.  It  should  be  applied  before  the 
crop  has  much  diminished.  The  quality  of  manure  and 
time  of  application  are  of  some  moment,  but  to  be  sure  that 
it  is  applied  is  of  greater. 

Question :  Where  do  you  get  your  manure  ?  I  have  had 
nothing  to  do  with  commercial  fertilizers.  They  may  pay 
on  some  soils  and  in  some  localities ;  but  the  best  fertilizer 
is  the  brain,  in  securing  all  that  can  be  made  available  on 
the  farm  for  home  manufacture  of  fertilizers.  For  a  rule, 
feed  out  all  produce  of  the  farm  on  the  farm,  if  it  does  not 
bring  quite  so  much  ready  money.  Keep  a  dairy ;  keep  the 
swine  at  work  ;  yard  the  cows,  or  with  proper  fixtures  stable 
them,  and  let  them  have  extra  feed.  What  then  will  become 
of  the  pasture  ?  Make  up  its  deficiency  by  turning  refuse 
mowing  into  pasture,  and  by  entering  partially  into  the  soil- 
ing system.  It  is  thus  chiefly  that  I  have  succeeded  in  mak- 
ing two  or  three  spears  of  grass  to  grow  where  but  one  grew 
before,  having  raised  two  hundred  and  fifty  ox-cart  loads  in 
a  single  year.  It  may  be  just  to  add  that  I  was  stimulated 
more  by  the  expectation  of  benefiting  myself  than  of  becom- 
ing a  benefactor  to  my  race. 
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I  desire  again  to  urge  a  more  general  attention  to  the 
cultivation  of  the  grasses.  Because  they  are  perennial 
plants  and  do  not  need  renewing  every  spring,  and  grow 
spontaneously,  they  have  been  left  to  do  so.  A  more  gen- 
eral attention  to  this  branch  of  Vermont  husbandry  is  neces- 
sary. That  it  is  in  this  that  the  wealth  of  a  farmer  chiefly 
lies  no  one  can  deny.  A  sufficiently  mixed  husbandry  is 
compatible  with  it.  It  will  not  conflict  with  his  raising 
his  own  wheat  and  other  grains.  I  have  done  so  myself 
for  the  last  thirty-four  years,  with  the  exception  of  but 
one  year. 

In  the  discussion  following  Mr.  Joslyn's  paper,  Mr.  Jame- 
son spoke  of  the  value  of  irrigation,  wherever  it  is  practi- 
cable, for  the  improvement  of  the  grass  crop.  He  instanced 
its  successful  application  upon  Dea.  Chandler's  farm  in 
Northfield,  where  the  owner  considered  the  benefit  of  a  small 
brook  in  irrigating  a  field  fully  equal  to  f  500  at  interest.  It 
is  also  practiced  upon  the  Doe  farm  in  Hardwick,  and  on 
another  in  Albany.  In  Lombardy,  Italy,  one  million  acres 
out  of  the  six  millions  in  cultivation  were  irrigated,  and 
eight  crops  of  grass  were  cut  annually.  The  seasons  there 
are  longer  than  in  Vermont,  but  great  results  might  be  ob- 
tained here  by  its  practice.  All  the  things  recommended  by 
Mr.  Joslyn  are  excellent,  but  wherever  it  is  possible  irriga- 
tion should  be  tried  also.  Where  grass  land  is  irrigated  it 
needed  neither  manure  nor  tillage  to  keep  up  its  productive- 
ness, and  its  crops  may  be  used  to  increase  the  manure  pile 
for  application  to  other  portions  of  the  farm. 

Mr.  Bisbee  believed  the  grass  crop  to  be  the  key  to  suc- 
cess. Mr.  Joslyn,  who  is  my  neighbor,  gives  his  main  at- 
tention to  grass  and  makes  it  pay.  Corn  does  not  pay,  as 
a  rule ;  wheat  may  do  so  if  it  escapes  insects  and  rust.  Grass 
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is  our  main  reliance.  Be  found  plowing  and  restocking 
very  successful  in  renewing  old  pastures.  Top  dressing  on 
mowing  had  not  succeeded  so  well. 

Mr.  Eldridge.  All  farms  are  not  like  Mr.  Joslyn's.  Some 
land  is  too  moist  to  plow,  and  there  are  many  dry  knolls. 
Had  tried  irrigation  some,  and  mowed  the  piece  twelve 
years,  having  heavy  grass ;  it  got  into  willows  and  coarse 
grass  at  last.  In  moist  land  he  had  turned  over  the  sod, 
manured,  and  seeded  without  grain  very  successfully.  He 
spoke  of  clover  as  an  important  crop. 

Mr.  Perrin  did  not  like  too  much  clover  in  his  grass. 

Mr.  Wheelock  advocated  seeding  in  the  spring  without 
grain ;  also  after  grain  in  the  fall.  Turnips  ai'C  good,  sown 
with  grass  seed  in  the  fall,  to  prevent  winter  killing. 

Mr.  Joslyn  had  practiced  seeding  in  the  fall  without  grain. 
It  does  well  on  level  ground,  but  on  hill  sides  will  not  hold 
the  soil  so  as  to  prevent  washing.  Advised  light  top  dres- 
sing, applied  before  the  grass  begins  to  ifail. 

Mr.  Eldridge  objected  to  sowing  much  grain  in  seeding 
down,  also  to  cutting  the  grain  too  close.  The  stubble  is 
valuable  as  a  protection. 

Mr.  Joslyn.  Lodged  grain  kills  the  young  grass.  For 
that  reason  he  thought  two  bushels  of  wheat  to  the  acre  too 
much.  A  bushel  and  a  peck  is  about  right,  and  gave  him 
twenty-eight  bushels  yield  last  year.  Uses  but  little  oats 
in  stocking,  mostly  wheat. 

A  speaker,  whose  name  we  did  not  catch,  said  the  farmers 
in  Waitsfield  were  very  successful  in  fall  seeding,  done  early. 
Seeding  on  reversed  sod  succeeds  well  also.  Found  that  grass 
seed  withput  grain  does  best — holds  out  best.  Seeding  late 
in  the  fall,  too  late  for  the  seed  to  sprout,  was  also  a  good 
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way ;  the  grass  gets  an  earlier  start,  so  as  to  get  a  good 
crop  the  first  season.  On  wet  land  this  is  altogether  the 
best  plan. 

Prof.  Collier  spoke  of  the  success  of  underdraining  on 
the  grass  lands  of  the  Mohawk  Yalley.  He  gave  an  account 
of  Hon.  Harris  Lewis'  experiments  with  orchard  grass,  on 
underdrained  land,  getting  four  crops  a  year.  The  grass 
crop  of  Vermont  was  and  must  be  for  years  the  most  impor- 
tant one,  and  he  advocated  improvement  in  its  culture.  In 
reply  to  an  inquiry  for  some  thoroughly  reliable  book  on 
farming,  Mr.  Collier  spoke  in  high  terms  in  favor  of  "  How 
Crops  Grow,"  and  "  How  Crops  Peed,"  by  Prof.  Johnson  of 
New  Haven.  He  thought  them  the  most  reliable  and  best 
works  extant. 

Capt.  0.  C.  Wilder,  of  Waitsfield,  spoke  in  favor  of  culti- 
vating in  manure,  following  with  the  harrow,^  before  seeding 
to  grass.     It  gives  the  grass  a  better  start. 

Dr.  Spaulding  referred  to  an  instance  of  heavy  crops  of 
clover  in  Montpelier — ^five  tons  to  the  acre,  in  two  cuttings — 
done  by  heavy  manuring.  Another  piece  of  herdsgrass  was 
mowed  six  times,  making  a  growth  of  thirty-six  inches  from 
May  24  to  June  24,  and  an  aggregate  of  108  inches  during 
the  season. 

Mr.  Jameson,  of  the  State  Board,  has  already  collected 
over  fifty  specimeas  of  grasses  native  to  Vermont,'  and  will 
complete  the  work  of  collecting  and  arranging  for  the 
museum. 
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AN    ESSAY   READ  AT  THE    MEETING    OF  THE    STATE    BOARD  OF 
AGRICITLTURE, 

BY  D.  B.  WHEELOCK,  ESQ.,  OF  BARRE. 


After  a  brief  introduction  Mr.  Wheelock  said  : 
Perhaps,  to  show  the  great  importance  of  Butter  Dairy- 
ing to  the  farmers  of  Vermont,  a  few  facts  and  statistics 
will  not  be  amiss.  I  have  not  been  able  to  obtain  the  sta- 
tistics for  1870,  therefore  the  estimate  for  that  year  is  based 
upon  the  same  ratio  of  increase  as  from  1850  to  1860.  In 
1850  the  amount  of  butter  made  in  the  State  was  12,137,980 
pounds  ;  in  1860, 15,900,359  pounds^;  increase  31  per  cent., 
and  at  the  same  rate  of  increase  in  1870  the  amount  would 
be  20,S29,470  pounds,  which,  if  sold  on  an  average  of  30 
cents  per  pound,  would  amount  to  $6,943,153,  a  sum  ex- 
ceeding the  total  value  of  all  the  com,  wheat  and  rye  raised 
in  the  State  in  1866.  The  amount  of  butter  made  in  1860 
exceeded  by  more  than  4,000,000  lbs.  that  of  any  other  of  the 
New  England  States,  Maine  approaching  the  nearest,  mak- 
ing 11,687,781  pounds.  Not  only  in  butter,  but  in  cheese, 
Vermont  also  leads  the  other  New  England  States,  having 
made  in  1860,  8,215,030  pounds,  while  Massachusetts, 
which  is  second  on  the  list,  made  in  1860  only  5,294,090 
pounds.  In  the  matter  of  cheese  there  was  a  slight  decrease 
in  the  amount  made  from  1850  to  1860  of  about  6  per  cent. 
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Vermont  in  1866  had  162,356  cows,  valued  at  $8,812,684, 
while  Maine  had  only  129,891,  valued  at  $7,310,265,  and 
Massachusetts  had  127,415,  valued  at  $7,899,730. '  It  will 
be  seen  that  our  rough  Green  Mountain  State  exceeds  that 
of  either  of  the  other  New  England  States  in  the  value  of 
her  butter  and  cheese,  as  well  as  in  the  number  and  value 
of  her  dairy  stock.  A  record  surely  of  which  we  need  not 
be  ashamed. 

Butter  has  now  become  an  important  article  of  export. 
Over  6,000,000  pounds  were  exported  the  past  year,  and  it 
is  said  that  by  opening  the  ports  of  Japan,  a  market  will 
thus  be  found  that  will  take  all  the  butter  and  cheese  we 
have  to  spare  ;  at  any  rate  we  need  have  no  fear  of  an  over 
stock  of  really  good  butter.  The  only  butter  that  is  ever  a 
drug  in  the  market  is  of  that  quality  which  none  of  us  wish 
to  own. 

There  are  several  essential  elements  necessary  to  the 
making  of  good  butter.  Good  cows,  good  feed,  good  salt, 
a  good  churn,  and  a  good  woman ;  and  it  is  said  by  some 
that  the  possession  of  the  last  would  insure  the  first  four. 
There  are  certainly  three  things  that  are  important  to  a  suc- 
cessful butter  dairy.  1st,  good  cows  ;  2d,  good  feed ;  and 
3d,  a  good  process  of  making  butter.  First,  there  are  good 
and  poor  cows  among  all  breeds  of  cattle  ;  hence,  it  is  not 
a  safe  theory  or  practice  to  adopt  any  one  breed  thinking 
thereby  that  we  are  on  the  high  road  to  a  successful  dairy 
business.  The  various  breeds  have  their  advocates,  claim- 
ing their  particular  breed  as  superior  to  all  others,  but  the 
cuxumstances  and  conditions  existing  with  the  different 
farmers  make  uniformity  of  breed  not  desirable  or  profita- 
ble. Tet  there  are  certain  facts,  that  have  been  established 
by  science  and  repeated  trials,  that  will  be  well  for  us  to 
heed  in  the  selection  of  cows  for  a  butter  dairy.     It  is  of 
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vital  importance  that  for  such  a  dairy  cows  should  be  se* 
lected  or  kept  that  give  milk  that  is  rich  in  cream,  and  the 
only  sure  way  to  ascertain  that  fact  is  by  setting  the  milk  by 
itself,  thus  knowing  for  a  certainty  of  the  value  of  the  cow 
for  butter  purposes.  To  aid  us  in  this  matter,  many  and 
repeated  trials  and  experiments  have  been  made,  both  to 
test  the  value  of  diflFerent  breeds  for  butter  purposes,  and  to 
test  the  effect  of  different  kinds  of  feed  for  the  same  pur- 
pose. 

The  following  experiments  were  made  in  England  a  few 
years  since  for  this  purpose  : 

Experiment  No.  1. — Peed,  grass  and  hay  only. 

Pure  Brittany  cow's  milk,  19.27  per  cent,  cream. 

Pure  Jersey 

Pure  Durham 

Pure  Ayrshire 

Pure  Devon 

Cross  between 

Jersey  &  Durham, 


18.65 

a 

(4 

15.32 

u 

U 

13.47 

<£ 

U 

14.87 

u 

a 

17.95 


Experiment  No.  2. — Feed,  grass,  hay,  1  lb.  linseed  cake. 

Brittany,  milk, 
Jersey,  " 

Durham,  " 

Ayrshire,  •  " 
Devon,  " 

Cross  breed,  " 

Experiment  No.  3. — ^Feed,  grass,  hay,  brewer's  grain  and 
one  measure  condiment. 


20.00 

per 

cent,  cream 

18.98 

16.02 

14.14 

16.31 

18.21 

Brittany, 

milk, 

20.70 

per  cent,  cream 

Jersey, 

44 

18.62 

44                      i4 

Durham, 

(4 

16.09 

44                       44 

Ayrshire, 

44 

14.09 

44                        44 

Devon, 

44 

16.07 

44                         44 

Cross  breed. 

44 

18.84 

44                         44 
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Experiment  No,  4. — ^Feed,  grass,  hay,  meal  and  feed  extra. 

Brittany,  milk,  22.00  per  cent,  cream. 

Jersey,  "  20.00        «  " 

Durham,  «  17.95        "  " 

Ayrshii*e,  "  13.94        "  " 

Devon,  "  16.09        **  " 

Cross  breed,  "  19.05        "  " 

Experiment  No.  5. — Same  feed,  but  changed  in  proportion. 
Brittany,  milk,         21.50  per  cent,  cream. 


Jersey,  "  19.08 

Durham,  "  18.66 

Ayrshire,  "  14.84 

Devon,  "  17.00 


Crossbreed,  "  18.60        "  " 

It  will  be  seen  by  these  several  trials  that  the  Brittany 
cow  exceeded  all  others  in  the  richness  of  milk,  being  on 
an  average  over  one-fiflh  cream,  but  her  size  precludes  all 
thoughts  of  her  as  a  dairy  cow.  Her  weight  at  five  years 
old  rarely  exceeds  500  pounds,  but  the  old  adage,  with  little 
variation,  might  be  said  of  her,  "  great  cry  and  little  wool,'' 
to  "  great  yield  and  little  food."  The  next  on  the  list  in 
richness  of  milk  is  the  Jersey,  showing  almost  one-fiflh  of 
her  milk  to  be  cream.  If  butter  alone  was  the  only  profit 
of  a  butter  dairy,  then,  surely,  she  would  demand  our  seri  • 
ous  considerations.  As  a  breed,  the  Jersey  stands  pre- 
eminently at  the  head  when  the  quantity  and  quality  of  milk 
is  considered.  It  is  not  an  uncommon  occurrence  for  a  good 
Jersey  cow  to  give  milk  from  which  12, 15  or  18  pounds 
of  butter  is  made  per  week.  The  celebrated  Jersey  cow 
"  Flora,"  imported  and  owned  by  Mr.  Motley,  of  Massachu- 
setts, produced  more  than  500  pounds  of  butter  iu  one  year. 
Less  than  five  quarts  of  her  milk  would  yield  a  pound  of 
butter.  The  Jersey  "  Lady  Milton,"  owned  by  Mr.  Converse 
19 
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of  Massachusetts,  gave  in  the  months  of  June,  July  and 
August  in  1868,  1595  quarts  of  milk,  from  which  was  made 
a  fraction  over  249  pounds  of  butter.  Also  the  Jersey  cow 
"  Cream  Pot,"  owned  by  Mr.  Flagler  of  Massachusetts,  gave 
in  the  same  time  1533  quarts  of  milk,  which  produced  239i 
pounds  of  butter.  Many  other  cases  might  be  stated  of 
similar  results,  showing  conclusively  that  the  Jersey  is  pre- 
eminently a  butter  cow.  But  the  scarcity  of  the  breed  in 
its  pure  blood,  makes  it  impossible  for  it  at  the  present  to 
take  the  place  of  other  breeds  in  our  dairy  stock.  The 
whole  number  of  pure  Jersey  cows  in  the  United  States  in 
the  spring  of  1869  was  only  a  little  more  than  1000.  Of 
that  number  Massachusetts  had  293  ;  New  York  202  ;  while 
Vermont  had  only  five.  Therefore,  however  desirable  it 
may  be  to  obtain  the  pure  Jersey  cow,  we  must  be  content 
to  cross  it  with  our  other  good  breeds.  It  is  shown  by  the 
experiments  alluded  to,  that  the  cross  made  by  the  Jersey 
and  Durham  breeds  comes  next  on  the  list  as  to  richness  of 
milk  ;  and  when  we  consider  the  fact  that  only  about  one 
third  or  one-half  of  the  heifers  raised  make  good  cows,  it  is 
of  some  importance  that  in  turning  them  for  beef  they  are 
of  good  size  and  easily  fattened.  The  cross  with  the  Durham 
then  is  desirable — ^that  breed  being  one  of  the  best,  if  not 
the  best,  for  that  purpose,  and  also  as  a  breed  they  are  next 
to  the  Jersey  in  the  richness  of  their  milk.  In  the  trial  al- 
luded to,  the  Devon  was  4th  and  the  Ayrshire  6th,  or  last,  as 
to  quality  of  milk.  In  this  trial  nothing  is  said  as  to  quan- 
tity. Had  that  been  the  test,  I  have  no  doubt  but  the  "  last 
would  have  been  the  first,"  as  the  Ayrshire  is  famous  for  a 
large  jdeld  of  milk. 

I  am  well  aware  that  few  farmers  have  the  means  to  test 
the  quality  of  their  milk  in  this  manner,  and  I  fear  some 
come  to   the   conclusion  that  scientific  dairy   farming  is  a 
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theory  designed  for  those  who  have  plenty  of  money  to 
spend.  But  facts  are  stubborn  things,  and  reason  as  much 
as  we  please  against  them,  they  are  nevertheless  true,  and 
the  same  circumstances  will  produce  the  same  results. 

Having  decided  as  to  the  dairy  stock,  whatever  the  breed, 
the  next  in  importance  is  the  feed.  It  is  of  but  little  im- 
portance to  purchase  extra  good  cows  with  the  expectation 
JO  profit  in  the  butter  dairy,  unless  we  are  prepared  to  feed 
well.  The  farmers  who  undertake  to  keep  cows  and  neither 
feed  them  well  or  house  them  well,  will  find  that  whether 
they  have  Jerseys,  Durham,  native  or  grades,  thev  have  a  lot 
of  poor  cows.  Said  a  writer  upon  this  subject:  "A  man 
that  will  starve  or  abuse  such  a  mild,  beautiful,  forbearing 
and  Christian  animal  as  the  cow,  is  fit  only  for  the  loneli- 
ness of  the  desert." 

It  is  simply  absurd  to  expect  a  cow,  however  good,  to 
yield  large  quantities  or  rich  quality  of  milk  unless  she  has 
sufficient  and  suitable  food  for  that  purpose.  8he  is  simply 
a  machine,  taking  her  food  and,  after  supplying  the  wants 
and  wastes  of  the  body,  manufacturing  the  surplus  into  milk. 

You  might  as  well  expect  the  woolen  manufacturer  to 
make  a  superior  article  of  cloth  from  coarse  shoddy,  as  to 
expect  the  cow  to  give  a  superior  quality  of  milk  when  fed 
on  coarse  and  improper  food.  Grass  is  the  best  and  most 
natural  feed  they  can  have  for  producing  milk.  So  long  as 
the  feed  in  the  pasture  remains  good  they  need  no  other,  but 
when  that  becomes  short,  and  our  pastures  dry,  then  some 
other  green  feed  should  be  given  in  order  to  keep  up  the 
full  flow  of  milk.  Corn  fodder  is  perhaps  grown  for  that 
purpose  more  than  any  other  feed.  Some  contend,  (and 
Dr.  Loring  among  the  numbep,)  that  it  is  of  but  very  little 
value,  but  until  we  find  some  other  substitute  for  the  green 
grass,  it  should  be  grown  and  fed  to  a  greater  extent  than 


Digiti 


zed  by  Google 


148  STATE  BOARD  OP   AGRICULTURE,   AC. 

now.  It  should  be  cut  at  least  twenty-four  hours  before 
feeding  in  order  to  have  it  well  wilted  ;  should-  be  fed  at 
night  in  the  barn  after  milking,  and  if  pastures  are  very 
short  in  feed,  cows  should  be  fed  also  in  the  morning.  Our 
pastures  should  also  be  well  supplied  with  abundance  of  pure 
water  at  all  times.  Experiments  that  have  been  tried  show 
beyond  a  doubt  that  the  milk  of  cows  drinking  stagnant 
(and  of  course  unwholesome)  water  for  any  length  of  time, 
becomes  so  much  affected  as  to  be  unfit  for  making  good 
butter.  Hence  the  importance  not  only  of  good  feed  but 
water  also.^  The  farmers  of  this  county  have  not  much  rea- 
son to  complain  of  the  quality  of  the  summer  feed.  Some 
of  them  may  have  too  much  stock  for  their  pasture ;  if  so, 
see  to  it  that  your  dairy  stock  is  not  short  in  this  respect,  as 
on  that  depends  in  a  great  degree  the  profits  of  your  dairy. 
One  of  the  most  difficult  things  the  dairy  farmer  has  to 
do,  is  to  keep  up  the  flow  of  milk  from  his  cows  after  they 
come  to  the  barn  in  the  fall.  Here  is  where  many  dairymen 
fail.  In  our  cold  Vermont  winters  the  cow  not  only  wants 
nutritious  food,  but  a  warm,  well  ventilated  stable  also. 
Various  theories  and  practices  are  advocated,  but  we  should 
in  this  matter,  which  is  so  important  to  the  dairyman,  try 
and  learn  from  the  experiments  of  others,  unless  we  are  will- 
ing to  try  them  ourselves.  It  has  been  demonstrated  over 
and  over  again  that,  if  we  would  keep  up  the  flow  of  milk 
from  our  cows  in  winter,  it  must  be  done  by  extra  care  and 
feed.  The  best  and  cheapest  manner  for  so  doing  by  those 
who  have  large  numbers — say  from  fifteen  upwards — is  by 
steaming  all,  or  nearly  all  food,  and  adding  a  little  fine  feed 
or  meal  thereto.  Accounts  that  have  been  accurately  kept 
show  that  a  saving  of  from  twenty  to  thirty  per  cent,  is  thus 
made.  A  Prindle  steamer,  with  all  necessary  pipes,  &c.,  set 
ready  for  use,  woula  ^ost  only  from  |65  to  175.    To  those 
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who  have  only  a  small  dairy  a  great  saving  can  be  made, 
simply  by  cutting  the  feed  and  mixing  in,  say  two  quarts,  of 
bran  or  fine  feed  for  each  cow ;  then  put  all  into  a  water- 
tight feed  box,  and  wetting  thoroughly  with  hot  water,  put 
on  a  cover,  and  let  it  stand  several  hours ;  say  mix  in  the 
forenoon  for  night  feed,  and  at  night  for  morning  feed,  giv- 
ing a  little  dry  hay  at  noon  ;  wheat,  oats  or  rye  straw  thus 
cut  and  wet,  will  all  be  eaten  with  as  good  relish  as  the  best 
of  hay.  Anoth^^r  important  article  of  feed  for  milch  cows 
is  roots,  which  every  dairyman  should  raise.  Beets  should 
be  raised  in  large  quantities ;  they  are  not  only  relished  by 
the  cows,  but  in  the  absence  of  all  green  fodder  they  almost 
seem  to  be  a  necessity.  I  am  aware  that  in  all  this  there  is 
some  labor  and  care,  but.  I  am  fully  convinced  that  it  will 
pay  both  in  quantity  of  milk  and  saving  of  fodder.  Much 
of  our  straw  and  coarse  fodder  is  lost,  unless  cut,  and  either 
steamed  or  wet  in  a  feed-box  as  before  stated. 

To  test  the  relative  value  of  dififerent  kinds  of  feed  as 
compared  to  good  hay,  experiments,  and  close  and  careful 
comparison  of  the  results  of  many  trials,  have  been  made 
with  the  following  results : 

100  pounds  of  good  hay  are  equal  to 
275  pounds  of  Corn  fodder. 


442   . 

(4 

Rye  straw. 

390 

(( 

Wheat  straw. 

184 

(4 

Oat  straw. 

163 

44 

Pea  straw. 

201 

44 

Potatoes,  raw. 

175 

44 

boiled 

389 

44 

Mangel  wurtzel. 

504 

44 

Turnips. 

64 

44 

Rye. 

46 

44 

Wheat. 
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59  pounds  of  Oats. 
45      "  Peas  or  Beans. 

64      "  Buckwheat. 

57       "  Corn. 

105      "  Wheat  Bran. 

109      "  Rye. 

1«7      "  Wheat,  Pea  or  Oat  chaff. 

179      "  Rye  or  Barley  chaff. 

It  will  be  seen  by  this  table  that  all  the  various  kinds  of 
fodder  have  a  value  as  a  feed  for  our  stock,  and  by  mixing 
and  cooking,  that  value  is  increased ;  but  on  what  principle, 
I  leave  for  science  to  explain,  excepting  that  by  softening 
they  become  more  like  grass. 

I  have  said  more  upon  this  matter  of  feed  than  I  intended, 
but  I  feel  that  it  is  a  matter  too  much  overlooked  by  our 
dairy  farmers. 

Now  last,  but  not  least,  is  making  of  the  butter  ;  this  is 
a  matter  in  which  all  seem  to  be  of  one  opinion,  and  that  is 
the  importance  of  making  really  a  nice  article.  Were  I  to 
put  the  question  to  each  individual  butter  maker,  if  they 
make  good  butter,  all,  or  nearly  so,  would  answer  in  the 
affirmative.  Nevertheless,  there  are  large  quantities  of 
poor  butter  in  market,  fit  only  for  the  bakers'  use,  which 
can,  as  a  general  thing,  be  bought  for  about  the  price  of 
good  lard.  This  should  not  be  so  ;  and  the  question  arises 
where  is  it  all  made  ?  and  is  its  quality  owing  to  the  process* 
of  manufacture  ?  While  I  have  no  doubt  that  much  of  it 
has  become  poor  by  exposures  and  conditions  beyond  the 
control  of  the  makers,  yet  I  fear  much  of  the  fault  lies  with 
the  manufacturer.  I  have  no  doubt  that  the  loss  to  the 
farmers  of  Vermont  by  poor  butter  the  past  year  would 
amount  to  more  than  $100,000.  Had  all  the  butter  made 
in  the  State  the  past  year  been  sold  for  two  cents  per  pound 
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in  advance  of  the  prices  at  which  it  was  sold,  it  would  have 
amounted  to  over  $400,000,  a  sum  almost  sufficient  to  have 
paid  the  entire  State  tax.  Now  the  State  ought  not  thus  to 
lose  so  much  of  its  productive  industry, — ^and  certainly  the 
farmers  cannot  afford  it.  This  state  of  things  ought  not  to 
exist.  The  remedy  is  with  the  dairy  farmers  ;  all  that  is 
necessary  is  to  make  the  products  of  our  dairy  of  that 
quality  that  shall  command  the  highest  price  in  the  market* 
In  order  to  make  this  matter  of  butter-making  a  success,  we 
must  be  in  earnest  about  it ;  whether  we  make  much  or  lit- 
tle, let  it  be  good  ;  let  us  begin  with  neatness  at  the  bam, 
having  our  stables,  yards,  and  in  fact  everything  connected 
with  our  dairy,  a  perfect  pattern  of  cleanliness.  In  milking 
see  that  all  is  neat  and  clean.  No  dairy  woman,  however 
neat,  can  make  good  butter  from  milk  that  is  impregnated 
with  the  smell  of  the  stable.  Some  men  are  careless  in  this 
matter,  and  find  fault  with  the  dairy-woman  if  the  butter  is 
not  all  as  it  should  be,  while,  perhaps,  it  is  their  own  f^ult 
in  matters  of  cleanliness. 

All  pans  and  pails  used  in  the  dairy  should  be  made  of 
tin,  and  kept  perfectly  sweet  and  clean  by  thorough  washing, 
scalding  and  drying  in  the  sun  when  possible. 

There  are  different  theories  and  practices  among  dairymen 
as  to  the  depth  which  milk  should  be  set.  The  milk  room 
should  be  of  as  even  temperature  as  possible,  say  from  fifty 
to  sixty.  Experiments  have  beeu  made  that  show  milk  will 
be  perfectly  creamed  at  the  depth  of  about  three  inches  ; 
at  that  depth,  with  thermometer  at  fifty,  cream  will  all  rise 
in  thirty-six  hours ;  at  fifty-five  in  twenty-four  hours ;  at 
fifty-eight  to  sixty  in  twelve  to  sixteen  hours.  Cream  should, 
if  possible,  be  removed  from  the  pan  as  soon  as  sour.  Put 
the  cream  in  a  tin  pail  and  stir  daily,  as  new  cream  is  added ; 
a  little  salt  also  added  daily  will  do  no  harm ;    chom  in 
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warm  weather  at  least  twice  each  week  ;  when  the  cream  is 
churned,  the  butter  should  be  washed  in  clear  cold  water ; 
not  washed  too  much,  as  that  detracts  from  the  fine,  sweet 
butter  flavor,  so  important  for  a  really  nice  article.  After 
working  out  what  buttermilk  you  can,  salt  with  at  least  one 
ounce  to  the  pound ;  then  let  it  stand  in  a  cool  place  twenty- 
four  hours  ;  then  work  again  in  butter-worker,  using  a  large 
sponge  and  a  cloth  to  absorb  all  moisture  that  remains  in 
the  butter.  Here,  I  think,  is  the  great  secret  of  making 
good  butter ;  let  it  be  handled  as  little  as  possible  with  the 
hands,  using  the  butter-worker  and  sponge ;  avoid  above  all 
things  a  grinding  or  drawing  process  in  working;  it  is  by 
that  process  you  make  your  greasy  butter.  Take  the  best 
butter,  and  unless  care  be  used  in  working,  it  will  be  greatly 
injured  in  breaking  the  grain,  and  thus  you  lose  that  waxy 
appearance,  and  it  will  become  greasy,  and  impossible  to 
make  a  really  nice  article.  Any  dairyman  or  woman  can 
satisfy  themselves  on  this  point,  by  taking  a  small  quantity  of 
their  best  butter  and  working  it  over  by  a  grinding  or  draw- 
ing process,  when  they  will  soon  find,  instead  of  its  waxy 
and  nutty  appearance,  it  will  be  changed  to  a  greasy  mass, 
fit  only  for  bakers'  use.  This  practice  of  using  the  sponge 
and  dry  cloth  should  be  more  generally  adopted  than  it  is 
at  the  present  time.  This  greasy  butter  forms  a  large  pro- 
portion of  the  poor  butter  in  the  market ;  and  from  observa- 
tion, I  am  fully  satisfied  that  much  of  it  is  made  in  that 
condition  by  the  manner  of  working  it  over.  The  buttermilk 
should  be  all  worked  out ;  but  this  can  be  done  with  the 
sponge  and  cloth,  in  the  butter-worker. 

In  salting,  use  none  but  the  best ;  either  the  Ashton  or 
Onondaga  ;  if  pure,  neither  will  injure  the  best  butter.  As 
to  the  amount  of  salt,  that  depends  much  upon  the  market 
where  it  is  to  go.     Some  localities  will  have  but  one-half 
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ounce  to  the  pound,  while  in  others  one  and  one-fourth  will 
not  be  any  objection ;  but  as  a  general  rule  one  ounce  will 
suit  the  taste  of  most  persons. 

The  matter  of  packing  is  also  of  importance.  Hard  woo4 
tubs  would  be  the  best ;  but  good  spruce  tubs,  free  from  any 
sap-staves,  if  well  made,  and  well  soaked  with  brine  before 
the  butter  is  put  in,  will  answer,  and  keep  butter  sweet 
through  the  summer,  if  )cept  in  a  cool,  dry  cellar.  In  pack- 
ing, care  should  be  taken  to  pack  it  solid,  so  that  no  air  can 
possibly  be  in  the  tub ;  when  full,  put  on  the  cloth  and  cover 
with  sa\t. 

Said  a  writer  upon  the  subject  of  butter  making,  "  Poor 
butter  is  an  abominaition ;  to  eat  *it  is  to  degrade  the  physi- 
cal, intellectual,  and  moral  nature  of  man ;  to  furnish  it  for 
the  table  a  great  wrong ;  to  make  it  may  not  be  the  unpar- 
donable sin,  but  it  is  a  fault  exceedingly  difficult  to  forgive 
or  forget ;"  while  on  the  other  hand  good  butter  is  one  of 
the  institutions  of  society,  which  commends  itself  to  our 
careful  consideration. 

Prof.  Collier  inquired  about  the  proper  depth  of  milk  in 
pans,  and  spoke  of  some  experiments  he  had  been  making 
in  reference  to  the  rising  of  cream  through  different  depths 
of  milk.  He  found  depth,  of  itself,  not  an  important  ele- 
ment ;  but  it  takes  longer  for  all  the  cream  to  rise  through 
great  depths. 

Mr.  Wheelock  said  that  at  a  depth  of  three  inches  all 
the  cream  could  be  obtained  before  the  curdling  of  the  milk. 

Mr.  J.  W.  Wheelock,  of  Berlin,  spoke  of  the  effects  of 
feed  upon  the  quality  of  the  butter.     He  said  that  the  belief 
in  Missouri  was,  that  the  kind  of  feed  made  no  difference 
in  the  quality  of  the  butter. 
20 
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Mr.  D.  B.  Wheelock  scouted  this  idea,  and  declared  that 
it  made  all  the  difference  conceivable ;  that  tliere  was  no 
sort  of  doubt  in  regard  to  the  effect  of  feed  on  the  quality 
of  butter.  The  honeysuckle  (  white  clover  )  makes  the  very 
best  butter.  Coarse  fodder  is  very  injurious,  also  cabbage 
and  turnips. 

Mr.  Lane  said  it  was  believed  that  hard  wood  is  the  best 
material  for  butter  tubs  ;  asked  Mr*  Wheelock's  opinion. 

Mr.  Wheelock  replied  that  he  thought  oak  came  ffrst,  and 
then  beech. 

Mr.  Lane  observed  that  an  experiment  had  been  tried  by 
a  Cornwall  farmer,  packing  butter  in  spruce,  oak  and  black 
ash  tubs.  When  examined  in  the  fall  it  was  found  that  the 
butter  in  the  spruce  tubs  had  kept  best,  then  oak,  and  in  ash 
the  poorest. 

Mr.  Clark  King,  of  East  Montpelier,  spoke  in  favor  of 
the  improved  vats  for  setting  milk.  With  them  just  as  good 
butter  can  be  made  in  summer  as  in  winter.  They  are  get- 
ting to  be  regarded  more  and  more  as  a  necessary  part  of  a 
dairy  outfit.  Asked  if  Mr.  Wheelock  had  ever  found  one 
who  used  them  to  make  poor  butter  ? 

Mr.  Wheelock  said  it  was  important  to  preserve  the  right 
temperature  in  the  milk  room  ;  thought  it  -a  good  way  to 
have  it  partly  underground ;  should  be  on  the  north  side  of 
the  house ;  it  is  important  to  have  the  right  and  an  even  tem- 
perature. Knows  nothing  about  the  vats;  supposed  they 
were  in  effect  similar  to  the  water  tanks  for  pans  or  pails. 

Hon.  John  Gregory,  of  Northfield,  spoke  of  the  impor- 
tance of  good  salt  for  the  dairy.  Thought  much  butter  was 
injured  in  flavor  from  impurities  in  the  salt.  Had  seen  some 
bait  from  which  the  impurities  had  been  entireiy  removed. 


Digiti 


zed  by  Google 


THE  BUTTER  DAIBY.  155 

It  was  as  clear  as  water,  and  the  substances  that  had  been 
removed  were  very  filthy.  Advised  dairy  men  to  be  very 
careful  in  selecting  their  salt. 

Mr.  Wheelock  said  that  the  fault  with  much  of  the  buiter 
in  market  was  not  its  bad  taste,  bat  the  absence  of  all  good 
taste.     This,  of  course,  could  not  be  due  to  impure  salt. 

Mr.  King  said  that  it  was  the  verdict  of  dealers  in  the 
Boston  market  thiat  but  three  tubs  out  of  ten,  even  of  Ver- 
mont butter,  were  first  class.  He  thought  there  was  more 
in  the  making  than  in  the  salt.  Where  you  get  good  butter 
they  make  it  right.  Good  cows,  good  pastures,  careful  milk* 
ing,  proper  handling  of  the  milk,  are  essential  to  making  first 
rate  butter.  Milk  must  not  be  left  too  long  in  the  pans — 
twenty-four  hours  is  too  long ;  skim  sooner,  churn  soon, 
work  properly.  Butter  must  be  worked  twice,  but  not  too 
much,  and  a  grinding  action  of  the  butter  worker  must  be 
avoided.  Butter  is  never  solid  or  fine  grained  when  packed 
with  but  one  working,  nor  does  it  keep  well.  The  great 
mistake  made  was  that  the  milk  was  suffered  to  stand  too 
long  before  being  skimmed.  If  it  stands  too  long  it  is  im- 
possible to  make  good  butter.  Absolute  cleanliness  was  also 
essential.  Fine  butter  should  be  worked  and  then  stand  be- 
fore being  put  into  tubs.  Don't  work  it  too  much.  Skim 
early,  churn  early,  and  sell  early. 

Mr.  Z.  E.  Jameson,  of  Irasburgh,  spoke  favorably  of  the 
large  double  pans  or  vats.  They  are  a  perfect  success  in  his 
neighborhood.  In  them  the  milk  is  quickly  brought  to  the 
proper  temperature  and  held  there.  It  is  desirable  that  the 
air  of  the  milk-room  should  be  warmer  than  the  milk.  It 
is  not  well  that  the  milk-room  should  be  cooler  than  70°, 
and  this  can  only  be  had  when  the  milk  is  cooled  by  water, 
as  it  is  done  with  the  vats.     Then  skimming  can  be  delayed 
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for  thirty-six  hours  without  injury.     These  vats  also  made 
much  less  work  for  both  men  and  women. 

Mr.  Leander  Coburn,  of  East  Montpelier,  inquired,  if  in 
cases  when  water  for  cooling  milk  could  not  be  brought  into 
the  milk-room,  cool  air  from  the  ice-house  might  not  be  sub- 
stituted with  these  pans. 

Prof.  Collier  stated  that  while  cool  air  might  be  so  used, 
the  capacity  of  air  to  absorb  heat  was  much  less  than  that 
of  water,  and  the  expense  of  using  ice-cooled  air  for  that 
purpose,  during  a  whole  season,  would  be  too  great.  In 
regard  to  the  rising  of  cream.  Prof.  C.  said  it  rose  with 
equal  perfection  at  all  depths,  provided  sufficient  time  was 
given,  and  by  the  use  of  tanks  time  could  be  allowed  for  its 
rising  in  deep  vessels  without  injury.  He  spoke  also  of  a 
recent  important  discovery  of  a  German  chemist,  who  found 
that  the  casein  of  milk  was,  to  some  extent,  transformed 
into  butter  when  the  milk  was  kept  from  souring  for  a  con- 
siderable time.  This  discovery  was  perhaps  of  not  much 
practical  value,  but  was  interesting  as  showing  the  value  of 
nitrogenous  food  for  butter  production. 

E.  A.  Eldridge,  Esq.,  of  Warren,  (President  of  the 
Washington  County  Agricultural  Society,)  said  that  the 
speakers  had  not  yet  given  any  definite  time  as  the  best  for 
milk  to  set  before  skimming.  He  wanted  to  hear  some  pre- 
cise rule  for  this.  Never  knew  the  cream  all  got  up  in  twenty 
or  twenty-four  hours. 

I.  N.  Perrin,  of  Berlin.  In  a  proper  temperature  twenty- 
four  hours  is  enough,  and  there  is  no  advantage  in  giving 
more  time.  By  standing  longer,  we  get  a  greater  measure 
of  cream,  but  no  more  butter.  The  diflfercnce  is  in  the  but- 
termilk.    Cream  raised  in  twenty-four  hours  will  come  in , 
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three  minutes  ;  if  it  stands  longer,  we  may  churn  for  hours 
and  get  bitter  butter  at  last. 

Mr.  Jameson.  With  the  vats  a  longer  time  may  be  al- 
lowed without  injury,  but  the  cream  must  be  taken  off  as  soon 
as  the  milk  begins  to  curdle.  It  should  not  stand  over  forty- 
eight  hours ;  thirty-six  hours  is  enough. 

Mr.  Eldridge  thanked  Mr.  Jameson  for  this  definite  in- 
formation. That  is  what  we  want  to  get  at  meetings  like 
this,  facts  that  wc  can  take  home  to  our  wives. 
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ORIGIN  OF  THE  ST.  ALBANS  BUTTER 
MARKET. 

A   PAPEK    READ  BEFORE    THE    VERMONT    BOARD    OF    AGRICUL- 
TURE, AT  ITS  MEETING  AT  ST.  ALBANS,  MARCH  6  AND  7,  1872, 

BY  DR.  R.  R.  SHERMAN,  OF  ST.  ALBANS. 


In  order  to  bring  the  subject  before  you  in  its  proper 
light,  it  may  be  necessary  to  draw  comparisons  between  the 
past  and  the  present,  or  in  other  words,  compare  the  market 
as  it  was  up  to  a  certain  period,  with  what  it  has  been  since 
and  now  is. 

Franklin  county  is  composed  at  present  of  fourteen  small 
towns,  each  being  about  six  miles  square.  St.  Albans,  al- 
though situated  on  the  extreme  west  side  of  the  county,  is 
the  shire  town.  Fifty  years  ago  the  dairy  products  of  the 
county  were  but  small.  The  farmers  who  kept  more  than 
eight  or  ten  cows  each  were  then  very  few,  and  a  dairy  of 
twenty  cows  was  nearly  unknown.  Butter  brought  but  ten 
to  twelve  and  cheese  four  to  five  cents  a  pound,  and  was 
often  a  drug  in  the  market  at  that.  Very  little  of  the  dairy 
products  of  the  county  found  their  way  to  Boston  or  New 
York  prior  to  1840.  Up  to  that  time  Montreal  was  almost 
the  only  market  that  the  farmers  of  Northern  Vermont  could 
use  for  the  sale  of  their  surplus  products,  and  poor  enough 
it  was,  too. 

Then,  during  the  summer,  no  butter  nor  cheese  was  sold. 
When  the  St.  Lawrence  was  frozen  the  farmers  loaded  into 
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their  double  sleighs  their  dressed  hogs,  butter  and  skim-milk 
cheese  (  which  the  frost  could  only  mellow  and  improve  ) 
and  started  for  Montreal.  Seldom  less  than  a  week  was 
consumed  in  marketing  the  load  and  returning  home.  Think 
of  it — a  week  in  selling  for  scarcely  $100  what  can  now  be 
marketed  in  half  a  day,  bringing  from  $300  to  $400  ! 

About  1840,  the  tide  began  to  change  and  farm  products 
began  to  float  the  other  way.  Boston  and  New  York  be- 
gan to  seek  for  them  to  supply  the  manufacturing  districts 
that  were  springing  up  throughout  New  England  and  the 
Middle  States,  and  as  these  and  other  internal  improvements 
advanced,  butter  and  cheese  became  to  be  more  in  demand 
and  at  better  prices-  But  they  could  only  be  sent  to  market 
in  the  fall,  and  by  water.  Buyers  then  went  through  the 
county  and  bought  the  butter  and  cheese  to  be  delivered  at 
St.  Albans  Bay,  which  remained  the  port  for  the  shipment 
of  nearly  all  the  farm  products  of  the  county  until  the  com- 
pletion of  the  Vermont  Central  and  Vermont  and  Canada 
Railroads  in  1850. 

Then  commenced  what  is  commonly  called  the  "  St.  Al- 
bans Butter  Market."  In  one  sense  such  a  '^  Market''  has 
no  existence ;  that  is,  there  is  no  regularly  organized  market 
or  exchange,  regulated  by  rules  and  by-laws,  as  such  mar- 
kets are  elsewhere.  Everybody  buys  that  wishes  to,  and 
there  is  nothing  to  pay  for  the  privilege.  Farmers  bring 
their  produce  here  to  sell  because  the  buyers  are  here,  and 
the  buyers  are  here  because  here  are  the  railroads  and  the 
banks. 

Previous  to  the  time  when  refrigerator  cars  for  conveying 
butter  were  put  on  the  road,  there  was  not  even  a  ''  butter 
day"  here.  Butter  was  received  and  shipped  on  all  days, 
though  more  perhaps  on  Mondays  and  Tuesdays.  But  when, 
in  1854,  the  Vermont  Central  Railroad  commenced  running 
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its  butter  cars,  supplied  with  ice,  once  a  week  during  the 
summer  months,  between  St.  Albans  and  Boston,  Tuesday 
was  the  day  selected  as  the  most  convenient  day  for  all 
concerned. 

During  the  hot  weather  butter  is  mostly  brought  in  early 
in  the  morning,  and  by  noon  the  market  is  closed.  St.  Al- 
bans presents  a  lively  appearance  on  Tuesday,  during  the 
spring,  summer  and  fall.  From  early  morn  till  near  noon 
teams  laden  with  butter  and  cheese  are  coming  in  from  all 
directions,  and  as  they  file  in  down  Lake  sti'eet  toward  the 
depot,  that  street  becomes  packed  in  one  dense  mass  of 
horses  and  wagons.  Teams  are  hitched  at  every  post  on 
Main  street ;  the  hotel  barns  and  yards  are  full ;  the  hotels 
are  full,  and  the  farmers — I  mean  their  pockets — are  full. 
Butter  is  King.  ' 

The  prominent  buyers  now  in  business  are  J.  H.  Pease  of 
North  Fairfax ;  H.  H.  Bowman,  H.  B.  Soule  and  S.  0. 
Noble  &  Co.,  of  St.  Albans ;  R.  B.  B.  Kinnerson  and  F.  H. 
Marshall,  of  Boston ;  J.  E.  Toof  and  £.  L.  Hibbard,  of 
Franklin ;  John  H.  Draper  of  Sheldon,  and  some  others, 
all  of  whom  stand  well  as  fair  dealing  and  honorable  men. 
Some  of  them  have  followed  the  business  since  the  market 
was  opened  (now  over  twenty  years).  The  scene,  when 
the  buyers,  crowding  in  among  the  teams  in  the  streets,  are 
engaged  in  buying  the  butter  and  cheese  of  the  farmers,  is  a 
very  exciting  one. 

At  first,  for  some  years,  most  of  the  butter  and  cheese 
bought  at  this  market  was  consigned  to  commission  mer- 
chants in  Boston.  But  for  a  few  yeai*s  past  it  had  been 
bought  at  a  commission  by  these  buyers,  for  Boston  dealers. 
The  usual  commission  for  buying  is  one  cent  a  pound.  It 
requires  great  experience  and  skill  to  be  a  good  butter 
buyer,  and  many  fail  in  this  respect.    It  takes  years  to  edu- 
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cate  the  senses  of  taste  and  smell  up  to  the  standard  of  a 
first  rate  judge  of  butter. 

There  is  usually  a  friendly  feeling  existing,  both  among 
the  buyers  themselves  and  between  them  and  the  farmers. 
There  has  never  been  but  one  attempt  to  ''  make  a  corner  " 
in  butter  in  this  market.  In  1856,  B.  F.  Bugg,  who  was 
then  engaged  largely  in  the  produce  trade,  (  and  who  has 
been  the  heaviest  dealer  in  the  county  and  State,  though 
now  retired  with  a  handsome  fortune,)  undertook  to  carry 
out  a  plan  for  controlling  the  Boston  butter  market.  Bos- 
ton, during  the  hot  weather,  is  very  largely  supplied  with 
butter  from  the  country,  and  to  keep  back  a  large  quantity 
of  it  has  the  effect  to  advance  the  price.  This  Mr.  B.  well 
understood,  and  having  brains  and  energy,  with  unbounded 
confidence  in  his  own  ability  to  carry  out  so  gigantic  a 
scheme,  as  well  as  excellent  credit,  he  made  his  arrange- 
ments at  the  various  banks  in  the  county  for  an  unlimited 
supply  of  means.  He  began  buying  toward  the  last  of  June 
when  butter  was  low,  and  quietly  stored  it  away  in  cellars. 
This  he  continued  through  July  and  August,  sending  to 
market  only  a  small  supply  from  week  to  week. 

Before  August  was  past,  in  consequence  of  keeping  this 
large  amount  out  of  the  market,  butter  began  to  advance  in 
price.  Mr.  Rugg  still  continued  to  buy,  and  when  he  could 
buy  no  more,  advised  the  farmers  that  still  had  butter  to 
hold  on  for  higher  prices.  This  they  are  only  too  willing 
to  do  on  a  rising  market,  and  their  prices  became  so  ex- 
travagant that  buyers  could  not  buy.  Now  he  had  them. 
Boston  had  to  submit  to  St*.  Albans.  The  profits  of  this 
little  speculation  amounted  to  the  snug  little  sum  of  $18,000  ; 
80  says  the  gentleman  himself,  and  nobody  doubts  it.  The 
next  year  ( 1857,)  he  attempted  to  repeat  the  operation, 
21 
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but  the  disastrous  financial  crisis  of  that  year  interrupted 
his  plans,  and  although  he  did  not  fail,  he  probably  lost  quite 
as  much  as  he  had  made  the  previous  year.  The  following 
figures  show  the  progress  of  the  butter  business  in  St.  Al- 
bans during  the  last  twenty-one  years : 


Cbaew,  Ibi. 

Butter.  Ibi. 

1861 

565,228 

1,192,967 

1852 

601,969 

1,149,225 

1853 

1,122,703 

1,939,354 

1854 

1,035,376 

1,712,404 

1855 

966,287 

1,716,127 

1856 

1,228,128 

2,293,568 

1867 

825,162 

2,364,745 

1858 

1,294,398 

2,713,309 

1859 

1,247,288 

2,424,969 

1860 

1,984,000 

2,666,700 

1861 

1,481,716 

2,782,209 

1862 

1,281,602 

2,420,370 

1863 

911,842 

2,863,676 

1864 

923,210 

2,472,854 

1865 

1,174,261 

8,035,257 

1866 

882,493 

2,617,096 

1867 

925,367 

2,720,284 

1868 

948,276 

2,606,880 

1869 

'  736,920 

2,876,060 

1870 

2,946,460 

1871 

436,000 

3,270,182 

The  total  quantity  of  butter  shipped  since  1851  is  thus 
seen  to  amount  to  50,681,595  pounds,  or  about  one  million 
tubs.  At  30  cents  a  pound  this  would  amount  to  $15,189,- 
478.  The  cheese  shipped  in  the  same  time  (estimating 
1870,  for  which  the  figures  are  not  given,)  would  be  about 
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21,000,0U0  pounds,  which  at  14  cents  would  come  to  $2,- 
940,000 ;  the  total  of  butter  and  cheese  being  thus  $18,129,- 
478.  The  butter  in  tubs  set  side  by  side  would  reach  280 
miles,  or  counting  40  tubs  to  a  ioad,  the  teams  required  to 
draw  it  would  cover  160  miles  of  road. 

Doctor  Sherman  added,  in  relation  to  the  Market  itself, 
that  some  organization,  with  a  fee  for  membership,  might  be 
of  some  advantage.  Still,  the  buyers  are  first  class  men, 
and  each  knows  it  is  for  his  advantage  to  deal  fairly,  other- 
wise he  loses  the  confidence  of  the  farmers  and  cannot  buy 
at  all.  About  one  tub  in  three  is  prime,  one  fair,  and  one 
poor.  There  are  men  who  uniformly  get  three  or  four  cents 
over  the  highest  market  price  for  prime  butter. 

After  the  reading  of  Dr.  Sherman's  paper  a  brisk  discus- 
sion sprang  up  in 'reference  to  the  high  prices  reported  to 
be  paid  in  the  Boston  market  for  what  is  called  "  gilt-edged 
butter.'' 

0.  S.  Bliss,  Secretary  Vermont  Dairymen's  Association, 
stated  that  he  had  conversed  with  Mr.  Hovey,  who  sells  this 
butter  in  the  Quincy  Market,  and  was  informed  that  it  is 
Jersey  butter,  made  from  sweet  cream,  very  slightly  salted, 
brought  in  twice  a  week,  and  taken  the  same  day  by  regular 
customers.  It  lacks  the  flavor  of  Vermont  butter,  and  Mr. 
Sargent,  the  dairyman,  who  gets  $1.10  per  pound  for  it,  uses 
Vermont  on  his  own  table  by  preference.  The  demand  for 
this  kind  of  butter  is  very  limited.  Mr.  Waring,  of  Rhode 
Island,  sends  the  same  quality  to  the  same  dealer,  but  gets 
only  75  cents,  because  no  customer  has  yet  been  found  for  it 
at  Mr.  Sargent's  price.  Mr.  Hovey's  customer  for  Mr. 
Sargent's  butter  pays  f  1.25  for  it. 

There  was  some  discussion  as  to  the  proportion  of  the 
butter  product  of  Franklin  County  to  that  of  other  counties. 
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Some  butter  from  Canada  is  sold  at  St.  Albans,  but  a  part 
of  the  product  of  Franklin  County  is  bought  at  Georgia  and 
Swanton.  The  receipts  at  Georgia  are  200  to  300  tubs 
weekly,  a  part  from  Lamoille  County.  Altogether,  it  is 
thought  the  sales  in  St.  Albans  represent  nearly  the  product 
of  the  county.  According  to  the  U.  S.  census  returns  for 
1870,  the  product  of  Washington  County  is  but  little  less 
than  that  of  Franklin. 

Col.  Clarke,  of  St.  Albans,  regarded  Franklin's  pre- 
eminence in  butter  as  mainly  due  to  the  extra  inducements 
in  freight  charges  oflFercd  by  the  Railroad  to  shippers  from 
that  point,  the  terms  being  better  than  even  from  some  points 
not  over  fifty  miles  from  Boston.  This  benefits  not  only  the 
farmers  but  the  Railroad.  Barre  is  believed  to  bo  the  best 
•  farming  town  in  Vermont,  having  the  most  good  and  least 
waste  land,  and  Montpelier  might  have  as  good  a  butter 
market  as  St.  Albans  with  the  same  facilities  for  shipping. 
The  other  markets  are  gaining,  especially  Richmond  and 
Vergennes ;  and  now  the  Rutland  road  is  controlled  by  the 
Central,  better  facilities  will  be  given  along  its  line. 

Mr.  Chapman  of  Middlebury  had  had  some  experience  in 
making  "  gilt-edged"  butter  in  Maryland.  It  is  marketed 
as  soon  as  made,  with  but  little  salt  and  little  worked. 
There  are  some  who  pay  largo  prices  for  such  butter,  but 
the  market  is  small. 

Mr.  Bliss  spoke  of  the  creameries  in  New  York.  They 
were  designed  as  reservoirs  for  milk  usually  sent  to  the  city 
markets,  in  order  that  when  there  was  an  attempt  on  the 
part  of  the  milk-buyers  to  cut  down  prices,  the  supply  might 
be  turned  into  the  creameries  and  so  the  price  be  kept  up. 
It  is  then  set  in  water  tanks  for  twelve  hours,  the  cream 
taken  off  sweet  and  churned,  and  the  milk  made  into  skim 
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cheese.  The  butter  is  marketed  at  an  extra  price,  but  will 
not  keep.  In  answer  to  a  question,  Mr.  B.  said  there  were 
but  two  or  three  dairies  in  Franklin  County  using  deep  pans 
(milk  9  to  12  inches  deep,)  but  the  Jewett  pans,  setting  the 
milk  at  4  to  6  inches,  are  more  common.  There  is  no  doubt 
about  the  advantage  of  deep  setting  as  giving  a  better  qual- 
ity of  butter,  but  there  is  some  in  regard  to  the  yield.  This 
question  is  not  thoroughly  settled  by  experiment.  In  regard 
to  the  average  yield  of  butter  from  a  certain  quantity  of 
milk,  Gardner  Weeks'  experiments  give  an  average  result 
of  one  pound  of  butter  to  25  lbs.  of  milk.  The  figures  given 
at  different  dairies  in  Malone,  N.  Y.,  where  the  Jewett  pans 
are  used,  were,  respectively,  one  pound  to  22  81-100  ;  22i ; 
21i ;  22  55-100 ;  23i ;  20  5-7  ;  25  1-10.  These  are  the  best 
figures  yet  given.  Mr.  Buck  of  Buck  Hollow  uses  pans, 
twelve  inches  wide  and  of  the  same  height,  surrounded  with 
water  on  sides  and  bottom.  This  is  more  philosophical  than 
the  Jewett  pan,  which  cools  only  from  the  bottom.  Mr.  B. 
doubted  if  milk  much  over  4  or  5  inches  deep  could  be 
cooled  in  the  Jewett  pans. 

Mr.  Chapman  stated  that  Mr.  Douglas  of  Whiting  has 
satisfied  himself  of  the  advantage  of  deep  setting.  He  sets 
his  milk  in  pails,  placing  them  in  a  tank  with  ice.  Mr. 
Douglas  does  not  approve  of  using  ice  when  cold  spring 
water  can  be  had  in  sufficient  quantity. 

Mr.  Bliss  said  experienced  dairymen  are  satisfied  that  ice 
is  injurious  to  milk  when  it  is  allowed  to  touch  the  milk  ves- 
sel. It  seems  to  disorganize  the  milk.  The  right  tempera- 
ture for  the  milk  set  to  raise  cream  is  from  55"^  to  58^.  It 
was  thought  to  be  the  best  plan  by  some  to  cool  the  milk  to 
this  temperature,  and  then  withdraw  the  water. 
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A  PAPER  READ  BEFORE    THE  MEETING    OF  THE  STATE    BOARD 
OF  AGRICITLTTJRE,   AT  ST.  ^LBANS,    MARCH  7,  1872, 

BY  ALBERT  CHAPMAJ!^,  ESQ.,  OF  MIDDLEBUEY. 


The  worthy  Secretary  of  this  Board  has  requested  me  to 
read  a  paper  at  this  meeting  upon  the  above  subject.  I  can- 
not hope  to  present  much  to  the  dairymen  of  Franklin  Coun- 
ty that  they  do  not  already  know  much  better  than  I  do,  but 
all  have  their  individual  experiences,  and  have  observed 
facts,  which,  when  put  with  those  of  others,  together  make 
up  a  mass  of  information  of  much  practical  value. 

We  are  much  in  want  of  accurate,  critical  and  impartial 
trial  of  the  different  breeds  of  all  our  farm  stock,  under  the 
same  treatment,  and  in  the  same  location.  This,  unfortu- 
nately, we  seldom  have.  We  have  many  trials  of  the  differ- 
ent breeds  of  cattle,  something  like  the  following  : 

Farmer  A.,  finding  that  the  old  mongrel  race  his  father 
left  him,  or  that  he  has  been  keeping  for  a  number  of  years, 
gives  indifferent  results,  concludes  to  try  some  of  the  im- 
proved breeds,  hoping  thereby  to  realize  more  profit.  Ac- 
cordingly, following  some  fancy  that  had  been  planted  in  his 
mind  by  the  specimens  he  has  seen  exhibited  at  some  fair, 
he  selects  some  specimens  of  the  breed  his  fancy  dictates. 
HavingJ  invested  a  goodly  sum  from  his  hard  earnings,  he 
naturally  gives  them  much  better  care  and  attention,  and 
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they  prove  more  profitable  than  his  old  mongrel  stock.  The 
result  is  such  as  might  be  anticipated — he  is  fully  confirmed 
in  the  opinion  that  his  judgment  was  correct  when  his  breed 
was  selected.  His  neighbor  B.,  having  a  similar  experience 
with  another  breed,  is  equally  sure  that  his  judgment  was 
better  than  that  of  his  neighbor  A.,  and  that  the  breed  he 
had  selected  was  much  more  profitable  than  any  other; 
while  farmer  C,  with  more  caution  than  either,  has,  with 
care  and  thought,  and  unprejudiced  by  fictitious  fitting  and 
show  animals,  selected  a  breed  that  is  much  more  profitable 
than  either.  All  these  are  perfectly  honest  in  their  con  vie-' 
tions  when  they  advocate  the  superior  claims  of  the  breeds 
they  have  tried,  and  are  by  no  means  open  to  the  charge  of 
endeavoring  to  deceive  others,  when  they  recommend  their 
&vorites.  The  great  trouble  is,  two  of  them  have  deceived 
themselves  as  to  the  comparative  merits  of  the  three  breeds 
on  trial,  while  they  have  not  been  deceived  in  regard  to  the 
'superior  merit  of  what  they  have  tried,  as  compared  with 
what  they  were  keeping  before.  There  is  hardly  a  doubt 
but  any  of  the  improved  breeds,  with  good  care  and  keep- 
ing, will  prove  more  profitable  than  the  old  mongrels,  with 
neglect  and  short  allowance. 

There  is  another  source  of  difference  and  speculation : 
that  is,  the  results  of  breeding  bulls  of  the  improved  breeds 
upon  the  common  stock  of  the  country,  as  experienced 
everywhere,  especially  as  it  afifects  the  dairy  qualities  of  the 
resulting  progeny.  I^or  such  a  cross  a  bull  may  be  selected 
from  a  stock  of  cattle  of  very  indifierent  dairy  qualities  in 
themselves,  and  bred  to  common,  mixed  stock,  and  the  re- 
sults will,  in  a  large  proportion  of  instances,  prove  a  better 
average  of  milkers  than  the  breed  from  which  the  bull  was 
selected,  or  the  stock  upon  which  he  was  bred,  produced. 
But  this  result  would  be  far  from  proving  that  much  better 
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milkers  might  not  have  been  obtained  bj  breeding  from  a 
bull  selected  from  a  stock  noted  for  real  superiority  in  dairy 
qualifications.  Many  may  be  influenced  and  satisfied  by  the 
success  of  such  an  exi)eriment  too  much  to  investigate  the 
matter  and  adopt  a  better  and  more  profitable  plan. 

Another  great  cause  of  difierence  in  opinion  is,  the  great 
variation  in  the  several  animals  of  the  same  breed,  and  the 
want  of  knowledge  of  this  variance.  Among  all  our  farm- 
ers how  few  have  any  accurate  knowledge  of  the  variation 
in  their  own  herds,  or  their  real  comparative  value.  They 
know  that  *'  Old  Spot,"  weighing  eleven  or  twelve  hundred 
pounds,  gives  a  pailful  or  more  of  milk,  but  they  have  never 
tested  the  quality,  separately,  to  determine  whether  the  two 
thirds  of  a  pailful  they  get  from  ^^  Little  Brindle,"  weighing 
seven  or  eight  hundred  pounds,  may  not  make  even  more 
butter ;  and  often,  for  want  of  the  knowledge  such  a  trial 
would  give,  the  more  profitable  "  Little  Brindle  "  is  sold  at 
two  thirds  the  price  that  could  have  been  procured  for  the  ' 
larger  cow,  and  *'  Old  Spot "  is  kept  for  a  number  of  years  at 
a  much  greater  cost,  and  her  owner  deceives  himself  with  the 
idea  that  he  has  retained  the  most  profitable  cow.  But  the 
farmer's  good  wife  often  detects  the  difierence.  She  finds 
that  with  ^^  Little  Brindle  "  has  departed  the  greater  part  of 
the  golden  butter.  She  finds  that  although  she  has  nearly 
as  much  milk,  she  does  not  get  her  cream  as  quickly  or  in 
so  large  quantities,  and  that  the  process  of  churning  is  much 
more  tedious,  and  the  product  of  an  inferior  quality. 

As  an  illustration  of  this  want  of  knowledge  of  the  dif- 
ference in  the  value  of  the  milk  from  animals  of  the  same 
herds,  I  would  mention  that  in  a  very  critical  trial  of  the 
milk  of  a  herd  of  the  Jerseys,  of  which  I  had  charge  a  num- 
ber of  years,  the  quantity  of  milk  that  was  required  to  make 
a  pound  of  butter  was  found  to  vary  with  the  difierent  oows 
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three  or  four  quarts,  and  the  cow  that  we  all  thought  gave 
the  richest  milk,  proved  hardly  on  a  par  with  the  ;average. 
The  color  of  the  milk  was  very  rich,  but  it  did  not  contain 
so  large  a  percentage  of  butter  as  some  others  that  had  not 
been  rated  so  high.  We  kept  an  account  of  all  the  income 
from  each  cow,  and  when  the  balance  was  struck  at  the  end 
of  the  year,  this  cow  was  found  in  debt,  while  an  actual 
profit  of  over  a  hundred  dollars  had  been  realiied  from 
cows  that  had  been  regarded  inferior  to  her,  and  over  which 
she  had  generally  been  awarded  premiums  at  fairs  where 
they  had  been  exhibited. 

As  a  help  to  determine  what  breed  of  cattle  we  shall 
raise,  it  would  be  well  to  look  at  the  qualities  most  desira- 
ble for  the  cattle  breeders  of  Vermont.  Our  rigorous  cli- 
mate, our  hilly  pastures,  and  often  scanty  herbage,  with  the 
sharp  droughts  we  so  often  experience,  and  the  high  price 
of  hay  and  grain,  must  be  taken  into  consideration.  The 
breed  must  be  hardy  ;  if  they  are  not,  they  will  surely  suffer 
on  three  fourths  of  the  farms  of  our  State.  They  must  be  a 
breed  that  will  furnish  good  milkers,  not  occasionally  a  good 
.or  even  an  extraordinary  one,  but  uniformly  pood,  and  the 
more  nearly  we  approach  to  surety  in  this  quality,  the  more 
popular  and  profitable  will  they  prove.  We  take  it  that  no 
breed  of  cattle  can  long  prove  popular  in  Vermont,  that  de- 
pends upon  the  profit  of  beef  raising,  without  a  good  show 
of  fair  milking  qualities  ;  but  we  should  have  a  breed  that 
will  prove  of  fair  average  for  the  shambles.  We  also  be- 
lieve that  so  few  working  oxen  are  used  in  these  times,  that 
we  can  hardly  sacrifice  very  much  in  the  dairy  qualities  in 
favor  of  a  breed  that  will  produce  the  best  workers.  We 
should  have  a  breed  that  will  furnish  not  only  a  good  quan- 
tity of  milk,  but  that  rich,  in  either  cheese  or  butter  ;  and 
22 
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the  breed  that  can  furnish  the  maximum  in  the  union  of  the 
two  qualities  combined  will  commend  themselves  highly  to 
the  dairymen  of  Vermont. 

We  are  far  from  the  opinion  that  it  is  necessary  to  keep 
a  large  race  of  cattle  to  make  beef  profitably,  and  therefore 
take  but  little  stock  in  the  idea  that  we  must  have  large  cat- 
tle because  "  the  end  of  all  cattle  is  beef."  The  cost  of 
production,  not  the  size  of  the  animal  or  the  number  of 
pounds,  determines  the  profit.  There  are  many  hilly  pastures 
in  Vermont  where  beef  might  be  made  with  profit  on  Devon 
or  Ayrshire  steers,  that  could  not  make  a  remunerative  re- 
turn if  fed  by  cattle  of  larger  frames.  In  support  of  this 
position  I  will  quote  one  of  the  greatest  admirers  of  Short- 
horns in  this  country,  Mr.  L.  F.  Allen,  editor  of  the  Short- 
horn Herd  Book,  who,  in  the  Report  of  the  Department  of 
Agriculture  for  1866,  says  :  "  While  commending  the  Short- 
horns for  our  severe  climate  and  to  all  localities  where  good 
pasturage  abounds  with  suflficient  winter  fodder,  there  are 
places  to  which  I  would  not  take  them  ;  localities  of  wide 
breadth,  where  it  is  difficult  for  even  our  native  stock  to 
thrive.  There  are  mountain  ranges,  which,  although  pro- 
ducing sweet  and  nutritious  herbage,  are  so  difficult  of  ac- 
cess by.  reason  of  their  broken  surfaces,.that  only  the  lightest 
and  nimblest  cattle  can  graze  them,  and  they  literally  have 
to  toil  for  a  living;  in  such  localities  a  lighter  and  nimbler 
breed  may  thrive,  while  the  heavier  and  more  sluggish 
Shorthorn  would  decline." 

Another  friend  and  admirer  of  Shorthorns  will  be  cited 
as  authority  to  prove  the  want  of  fitness  of  large  cattle  to 
adapt  themselves  to  a  large  portion  of  Vermont  lands: 
namely,  Mr.  Francis  M.  Rotch,  who,  in  the  Report  of  the 
Agricultural  Department  of  the  Patent  Office  for  1861,  says : 
^^  Suppose  we  take  two  young  Shorthorns  as  nearly  alike  as 
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possible.  We  know  the  characteristics  of  this  race  are  size, 
early  maturity  (?),  a  propensity  to  fatten,  and  a  quiet  tem- 
per. Place  one  of  these  animals  on  the  rich  blue  grass  pas- 
tures of  Kentucky,  or  the  fertile  bottoms  of  the  Ohio ;  he 
will  grow  and  spread  and  luxuriate  in  his  ample  feed  and 
easOy  gained  livelihood  ;  he  will  lie  down  and  grow  fat ;  he 
will  mature  even  earlier  and  reach  to  greater  size,  perhaps, 
than  on  his  native  Yorkshire  wilds,  and  will  prove  himself 
the  fitting  type  for  his  new  home.  Place  the  6ther  animal 
upon  the  granite  hills  of  New  Hampshire,  or  the  arid  plains 
of  Texas,  and  the  result  will  be  widely  different.  Want  of 
the  succulent  grasses  and  luxuriant  abundance  of  food  he  is 
accustomed  to  will  affect  his  growth ;  the  increased  labor  in 
collecting  enough  of  the  scanty  herbage  to  satisfy  his  appe- 
tite will  wear  upon  him  ;  his  form  will  alter ;  his  capacious 
frame  will  never  be  filled  out ;  he  will  become  flat-sided, 
lighter  carcassed,  with  a  larger  proportion  of  offal.  His 
very  temper  will  be  changed ;  habit  will  induce  activity  and 
restleness,  and  with  them  he  will  lose  much  of  his  fattening 
propensity — a  quiet  disposition  being  all-important  to  kindly 
feeding.  Bring  these  two  animals  together  after  some  years, 
and*  we  shall  scarcely  recognize  them  as  the  same  race. 
Each  has  adapted  itself,  in  a  measure,  to  the  requirements 
and  capacity  of  its  locality  ;  the  one  has  improved  upon,  the 
other  degenerated  from,  the  original  race." 

Many  dairymen  keep  large  cows  of  indifierent  milking  ca- 
pacities, under  the  impression  of  their  greater  profit,  as  they 
will  bring  more  for  beef  when  they  have  passed  the  age  of 
usefulness  as  milkers,  without  ever  making  any  estimate  of 
their  greater  cost  of  keeping,  or  a  comparative  estimate  of 
the  difference  of  the  value  of  the  products  between  an  in- 
different and  a  good  cow.  There  are  those  who  are  keeping 
ten  large  cows  to  get  the  same  amount  of  butter  that  is  often 
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returned  by  five  smaller  ones,  because  of  the  greater  worth 
of  the  larger  co;vs  when  turned  for  beef.  This  relative 
ability  to  make  beef  and  butter  is  seldom  appreciated  as  it 
should  be.  Cows  are  usually  kept  in  the  dairy  for  about 
ten  years.  If  the  difference  of  the  yield  of  butter  is  only 
two  pounds  per  week,  for  twenty-five  weeks  in  each  year, 
we  have  the  amount  of  five  hundred  pounds  as  the  difference 
in  the  yield  for  ten  years,  enough  usually  to  pay  for  all  the 
beef  both  will  make  when  fattened.  The  difference  in  the 
profit  of  the  two  does  not  consist  in  this  alone.  The  cost 
of  keeping  the  larger  cow  is  more,  though  it  is  often  con- 
tended that  the  larger  milkers  will  consume  more  in  propor- 
tion to  their  size  than  those  giving  less  milk,  which,  if  we 
admit  to  be  so  while  giving  milk,  is  not  the  case  during  the 
period  of  growth  before  coming  in  milk,  or  while  dry  each 
year,  or  while  being  fattened. 

A  digression  will  here  be  made  to  call  attention  to  one 
point,  calculated  to  affect  the  value  of  different  cows,  or  dif- 
ferent breeds,  for  the  dairy.  Good  cows  from  breeds  that 
furnish  exceptional  good  milkers  are  more  likely  to  prove 
defective  in  their  milk  vessels,  and  be  troubled  with  garget 
and  its  kindred  evils,  than  those  from  a  breed  that  have  been 
bred  for  milkers,  and  by  a  long  continued  development  of 
the  milk  vessels  have  rendered  them  more  perfect. 

Large  cows  are  not  usually  the  best  milkers,  nor  do.  they 
give  the  richest  milk.  Prof.  Voelcker,  of  England,  in  an 
article  on  "  What  Constitutes  Good  Milk,"  says :  "  Gener- 
ally speaking,  small  races,  or  small  individuals  of  the  lar- 
ger races,  give  the  richest  milk  from  the  same  kind  of  food." 

The  farmers  of  Vermont  can  hardly  afford  to  keep  cattle 
for  fancy  alone,  though  we  would  not  contend  that  any  of 
the  improved  breeds  might  not  be  profitable  under  circum- 
stances suited  to   their   requirements ;   still  our  judgment 
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may  be  materially  affected  by  a  fanciful  and  stately  appear- 
ance ;  but  the  breed  that  becomes  most  popular  in  Vermont 
must  be  one  that  pays,  not  only  under  favorable  surround- 
ings and  with  liberal  feed,  but  with  the  ability  to  make  prof- 
itable returns  under  unfavorable  circumstances  and  some- 
times scanty  keep,  often  with  neglect.  A  breed  that  will 
thrive  and  pay  a  profit  on  short  commons  and  neglect,  will 
pay  a  proportionate  profit  when  well  fed  and  cared  for  ;  at 
least  the  ability  to  pay  under  the  poorer  treatment  would  not 
disqualify  them  l'»)r  paying  under  better,  and  while  so  large 
a  proportion  of  the  farmers  of  Vermont  let  their  stock  take 
their  chances,  this  quality  should  have  great  weight  in  de- 
termining what  breed  we  shall  raise.  We  hardly  expect  any 
one  breed  will  satisfy  all,  or  prove  more  profitable  under  all 
circumstances,  but  think  there  is  one  that  will  give  better 
general  returns  for  average  care  and  keep,  and  thus  more 
likely  prove  satisfactory  to  the  mass  of  Vermont  farmers. 
An  examination  of  the  characteristics  of  some  of  the  lead- 
ing breeds  may  help  perhaps  to  better  determine  what  breed 
we  shall  raise. 

SHORTHORNS. 

In  this  examination  we  will  notice  the  Shorthorn,  the  most 
noble  in  appearance  of  all  the  breeds,  and  under  favorable 
circumstances  one  of  the  most  profitable,  one  of  the  most 
extensively  introduced  of  any,  and  of  which  there  are  prob- 
ably more  good,  thoroughbred  herds  in  Vermont  than  any 
other.  On  the  best  grazing  farms  in  our  lake  towns,  as  well 
as  on  many  of  the  richer  valley  farms,  the  Shorthorns,  in 
the  hands  of  thorough,  liberal  farmers,  are  and  will  prove 
profitable.  Probably  no  breed  is  as  much  an  artificial  pro- 
duction as  this  ;  they  come  to  us  from  the  most  painstaking, 
careful  and  scientific  breeders  in  England.  They  have  been 
the  favorites  of  the  nobility  of  all  of  those  parts  of  that 
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country  richest  in  grazing  lands,  and  have  been  in  the  hands 
of  men  noted  for  high  keeping  and  show,  without  regard  to 
cost.  They  have  been  introduced  into  this  country  by  men 
noted  for  the  liberal  care  of  their  stock. 

A  successful  breeder  of  Shorthorns  is  generally  a  liberal, 
whole-souled^  farmer,  and  high  in  rank  among  nature's  noble- 
men. The  best  and  most  successful  breeders  of  Shorthorns 
in  this  country,  as  well  as  in  England,  claim  for  them  supe- 
rior excellence  as  producers  of  beef,  discarding  and  dis- 
claiming any  idea  of  their  being  superior  milkers.  This  is 
the  taste  as  well  as  the  rule  that  governs  their  practice  as 
breeders.  Some  breeders  of  less  note,  by  close  breed- 
ing in  some  milking  strain,  and  sacrificing  some  of  the 
best  points  as  beef  cattle,  have  produced  many  excellent 
milkers  and  a  few  extraordinary  ones,  but  no  one  has 
yet  produced  a  herd  that  can  be  depended  upon  to  furnish 
uniform  good  milkers,  and  the  quality  is  generally  regarded 
as  inferior.  Mr.  Gold,  at  the  dairyman's  meeting  at  Rut- 
land, took  that  position,  and  we  again  quote  from  Prof. 
Voelcker's  article  on  "  What  Constitutes  Good  Milk." 
"  Where  good  quality  is  the  main  object,  Alderneys  or  Guern- 
seys unquestionably  are  the  cows  that  ought  to  be  kept,  for 
they  give  a  richer  cream  than  any  other  kind  in  common  use  in 
this  country  ;  but  of  course  Alderneys  are  not  the  most  prof- 
able  stock  for  cow  keepers  in  towns  with  whom  the  York- 
shire (essentially  a  Shorthorn)  is  the  favorite  breed,  as  it 
surpasses  others  for  the  quantity  of  milk  it  yields.  The 
milk,  however,  compared  with  that  of  the  Alderney  or  Ayr- 
shire cow,  is  more  watery  and  less  rich  in  butter,  and  there- 
fore not  well  suited  for  dairies  in  which  butter  and  cheese 
are  made."  If  I  have  a  right  understanding  of  the  subject, 
the  Yorkshire  cow  is  more  nearly  like  the  old  race  of  Short- 
horns before  the  late  improvements  to  make  them  carry  the 
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present  large  amount  of  beef,  and  to  prove,  the  correctness 
of  this  idea,  I  will  again  quote  from  the  article  of  Mr.  Botch. 
He  says : 

"  In  one  respect,  however,  we  confess  the  old  Shorthorns 
completely  bore  away  the  palm  from  their  descendants.  We 
refer  to  the  milking  property,  once  the  distinguishing  char- 
acteristic of  the  race.  The  breeders  of  the  present  day 
have  voluntarily  sacrificed  this  valuable  quality  for  the  sake 
of  acquiring  an  earlier  maturity  and  a  greater  propensity 
to  fatten.  Beef!  Beef!  has  been  the  cry  from  one  end  of 
the  kingdom  to  the  other,  as  its  large  population  became 
denser  and  food  must  be  found  for  them.  Butter  and  cheese, 
and  milk  even,  were  luxuries  compared  with  meat^  and 
therefore,  the  production  of  the  greatest  amount  of  meat  in 
the  shortest  possible  timcxand  with  the  least  consumption  of 
food,  became  the  Shorthprn  "breeder's  great  aim.  So  far 
have  they  carried  this,  in  common,  we  must  add,  with  the 
breeders  of  almost  all  the  other  improved  race*,  that  this 
constitutional  and  valuable  quality  of  the  original  Shorthorn 
has  in  many  cases  been  almost  destroyed." 

With  good  rich  pasture  in  summer,  with  warm  comfortar 
ble  stables  in  winter,  with  constant  nice  care  and  attention, 
and  with  liberal  feeding  from  an  attentive  and  never  grudg- 
ing owner,  the  Shorthorns  attain  a  noble  size  and  appear- 
ance, and  are  undoubtedly  profitable.  Without  them  they 
are  seldom  useful  or  ornamental.  Are  the  farmers  of  Ver- 
mont ready  to  accord  all  these  ?  Are  their  farms  all  so 
situated  that  they  can  if  they  will  ?  Are  the  mass  of  them 
able  or  willing  to  pay  the  cost  ? 

HEREFORDS. 

The  greatest  vwdX  of  the  Shorthorn  among  the  English 
graziers  is  the  Hereford,  one   of  the  oldest  races  of  that 
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country,  whose  uniformity  of  color,  size  and  shape,  is  much 
closer  and  more  fixed  than  the  former.  With  nearly  equal 
size,  remarkable  symmetry,  thrift  and  early  aptitude  for 
laying  on  flesh  quickly  on  the  most  valuable  parts,  he  de- 
servedly ranks  high  on  the  lists  at  the  English  markets, 
shows  and  shambles.  In  this  country  he  has  never  attained 
so  great  popularity  as  in  his  English  home.  A  part  of  this 
failure  here  is  due  perhaps  to  the  injudicious  claims  made 
by  the  introducers'  of  this  breed  for  the  cows,  as  good  for 
the  dairy.  Expectations  thus  raised  have  proved  disap- 
pointments. As  producers  of  most  excellent  beef  they  are 
probably  more  hardy,  and  perhaps  more  profitable  than  the 
Shorthorns,  though  it  cannot  be  denied  they  have  failed 
to  make  themselves  as  great  favorites  with  our  American 
breeders. 

Our  mixed  husbandry  demands  at  least  fair  milkers.  While 
the  Shorthorns  answer  these  moderate  expectations,  the 
Herefords^eldom  satisfy  those  who  expect  profitable  animals 
for  the  dairy. 

HOLSTEINS. 

The  Dutch  cattle,  or  as  I  believe  it  is  settled  they  are  to 
be  called,  the  '^  Holsteins,"  are  of  large  size  and  remarkable 
color,  clear  white  and  black,  in  large  belts  around  the  body. 
The  admirers  of  this  breed  claim  for  them  extraordinary 
milking  capacities,  but  I  have  not  heard  any  claims  for  them 
on  the  score  of  quality,  or  capacity  to  make  large  amounts 
of  butter,  and  judged  by  the  same  rules  that  we  apply  to 
other  breeds,  they  evidently  cannot  furnish  milk  rich  in 
cream,  and  by  the  same  standards  they  would  be  likely  to 
give  a  large  flow  of  milk  for  a  comparatively  short  time,  but 
would  not  be  likely  to  continue  the  same  through  so  long  a 
season  as  some  other  breeds.     My  opinion  of  these  cattle  is 
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formed  from  observation  only,  as  I  have  never  had  any  prac- 
tical experience  with  them,  bat  from  experience  with  others 
we  may  judge  somewhat  of  their  probable  fitness  for  Ver- 
mont, and  judged  by  that  standard,  we  cannot  think  that 
cattle  of  their  size  and  make  can  prove  as  profitable  as  a 
finer  boned,  more  compact,  and  consequently  an  easier  kept 
and  more  hardy  race. 

Of  all  the  herds  of  these  cattle  we  have  seen,  those  of 
Mr.  Thos.  Baker,  of  Barton,  come  nearest  the  mark  of  good 
dairy  stock ;  and  from  their  size,  build  and  general  qualities, 
better  adapted  to  Vermont  than  any  we  have  seen.  Having 
beeik  longer  imported  and  kept  in  this  climate,  they  are 
probably  better  fitted  for  it;  and  as  all  animals  are  inclined 
to  yield  to  climatic  influences  and  surroundings,  they  have 
no  doubt  become  somewhat  distinct,  improved,  and  better 
adapted  to  Vermont  than  the  later  importations,  without 
losing  the  purity  of  their  blood. 

DEVONS. 

Among  all  the  races  of  cattle,  none  are  so  beautiful  as  the 
Devons,  none  are  more  hardy,  and  none  make  as  beautiful, 
lively  working  oxen,  or  are  as  tractable,  taking  to  the  yoke 
readily  and  performing  their  work  with  great  alacrity. 
Though  much  less  in  size  than  the  Shorthorns  and  Herefords, 
they  are  equally  as  good  feeders,  and  for  short  pastures 
much  more  profitable  than  either.  Had  they  proved  as 
profitable  for  the  dairy  as  they  are  superior  in  the  other  re- 
spects named,  they  would  have  been  the  most  popular  race 
of  cattle  for  New  England. 

There  is  much  variance  among  the  breeders  of  Devons 
themselves  as  to  their  qualities  for  the  dairy.     Messrs.  Tur- 
ner and  Quartly,  in  England,  and  Mr.  Wainwright,  of  this 
country,  three  of  the  most  celebrated  breeders,  disclaim  any 
23 
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superior  qualifications  in  this  respect,  while  Mr.  Bloomfield, 
in  England,  with  the  late  Messrs.  Patterson,  of  Maryland, 
and  Hurlburt  of  Connecticut,  as  well  as  Mr.  Hyde  of  the 
same  state,  and  others,  claim  them  as  producing  milkers 
equal  to  any  other  breed.  However  firm  these  gentlemen 
may  be  in  their  belief,  they  have  failed  to  inspire  alike  con- 
fidence in  their  faith  among  the  farmers  of  this  country,  and 
I  think  it  cannot  be  denied  that  the  popularity  of  this  beau- 
tiful race  is  manifestly  on  the  decline.  Their  extreme 
hardiness,  excellent  qualities  for  the  yoke,  and  the  ^*eadincss 
with  which  they  fatten  into  an  excellent  quality  of  beef  at 
a  comparative  low  cost,  entitles  them  to  consideration^  but 
they  cannot  be  ranked  high  for  the  dairy.  I  had  charge  of 
one  of  the  finest  herds  of  Devons  in  the  United  States  for  a 
number  of  years,  on  a  farm  where  was  also  kept  a  herd  of 
Jerseys.  This  herd  of  Devons  combined  some  of  the  finest 
animals,  direct  from  the  herds  of  Quartly,  Turner  and 
Bloomfield,  in  England,  and  from  those  of  Patterson  and 
Wainwright  in  this  country.  Among  these  and  their  de- 
scendants, were  many  successful  prize  takers  at  state  and 
national  shows  in  this  country,  and  some  in  England.  Some 
of  these  from  the  herds  of  Bloomfield  and  Patterson  were 
selected  for  their  breeding  arid  prospect  for  the  dairy,  as  the 
most  promising  among  this  breed,  but  the  result  of  a  triial 
of  them  as  dairy  cows  was  unsatisfactory.  Although  some 
Approached  a  fair  average,  none  excelled,  while  a  large 
majority  were  indifferent  to  very  poor  milkers. 

In  trials  as  to  the  richness  of  milk,  one  produced  a  pound 
of  butter' from  lOi  quarts  of  milk,  but  she  had  been  giving 
milk  over  eight  months,  and  was  therefore  at  the  maximum 
richness,  as  the  cow  was  nearly  dry.  In  all  other  cases  the 
milk  was  below  an  average  as  to  richness,  and  none  gave  as 
much  milk  per  day  as  some  of  the  Jerseys.     A  number  of 
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breeders  in  our  section  of  the  State  have  discarded  the  De- 
vons  for  want  of  this  dairy  quality,  and  are  now  keeping 
other  breeds. 

JERSEYS. 

The  Jerseys,  or  Alderneys,  are  justly  celebrated  for  the 
extraordinary  richness  of  their  milk,  and  where  butter  alone 
is  the  object  sought  for,  can  furnish  a  larger  per  cent,  of  it 
than  any  other.  The  Jersey  cow  is  usually  a  strange  jum- 
ble of  beautiful  points  and  parts  so  joined  together  as  to 
fall  short  of  making  up  a  perfect  whole.  She  usually  has 
little  or  at  least  very  imperfect  capacity  to  produce  profita- 
ble beef.  As  a  race,  they  want  that  rugged  hardiness  that 
will  enable  them  to  stand  the  cold  climate  of  Vermont,  or 
the  imperfect  care  that  most  of  6ur  large  dairies  get,  but  for 
butter  alone  where  good  care,  housing  and  generous  keeping 
are  accorded,  these  cows  are  very  profitable.  There  is  much 
variation  in  this  breed  in  their  profit.  From  a  careful  trial 
and  account  of  expenses  kept,  and  returns  from  each  cow 
in  a  herd,  the  profit  returned  varied  from  minus  to  $213.50. 
The  most  beautiful  in  this  breed  is  not  always  most  profita- 
ble. The  cow  that  received  the  first  premium  as  the  best 
Jersey  at  the  United  States  show,  at  Cincinnati,  1860,  gave 
a  balance  of  only  $12.93  in  her  favor  for  a  year.  The  cow 
that  had  carried  off  the  first  prize  and  one  second  at  the 
United  States  show,  and  first  and  second  at  a  state  show, 
(in  both  cases  with  strong  competition)  came  out  behind — 
did  not  even  pay  her  expenses.  As  a  rule,  no  breed  can 
probably  produce  so  much  butter  from  a  given  amount  of 
weight  per  cow  as  this,  but  the  milk  is  deficient  in  casein, 
and  except  in  butter,  probably  poorer  than  any  other.  This 
defect  in  the  milk,  with  the  want  of  hardiness,  and  a  'fair 
amount  of  beef  producing  capacity,  will  prevent  this  race 
from  becoming  universally  adopted  by  Vermont  farmers. 
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ATRSHIRES. 

Fortunately  for  Vermont  farmers  there  is  a  breed  that  will 
fill  their  requirements,  perhaps  not  to  so  full  an  extent  on 
some  single  qualifications  as  some  of  the  breeds  named, 
but  of  fair  average  qualifications  for  all.  With  the  hardi- 
ness of  the  Devon,  with  a  good  average  but  not  large  size, 
with  the  ability  to  make  beef  at  least  profitably  on  poor  as 
well  as  rich  lands,  and  well  adapted  for  all  purposes  on 
hilly  lands,  and  with  more  capacity  to  furnish  milk  rich  in 
all  the  valuable  constituents  that  sustain  life,  and  make 
cheese  as  well  as  butter  dairying  profitable,  why  should  not 
the  Ayrshire  be  named  as  "  the  breed  of  cattle  we  should 
raise  ?'-'  Thfese  are  extraordinary  claims,  and  he  who  makes 
them  should  be  able  to  give  reasons  for  the  faith  that  is  in 
him ;  we  think  they  are  not  wanting.  The  first  evidence 
oflered  will  be  their  increasing  popularity.  Compared  with 
the  Devons,  Herefords,  or  Shorthorns,  their  introduction  to 
this  country  is  of  a  very  late  date.  The  first  mention  I  find 
made  of  them  in  a  file  of  agricultural  papers,  is  in  1831. 
J.  P.  Gushing  imported  in  1835.  He  was  among  the  earliest. 
I  find  in  searching,  notices  of  the  presence  of  Alderneys, 
Shorthorns,  Devons,  Herefords,  and  Kerry  cows  in  this  coun- 
try at  an  early  day  in  the  present  century,  and  of  most  or 
all  of  them  in  the  last  century,  but  can  find  no  mention  of 
the  Ayrshiics  until  a  much  later  period.  I  have  no  accurate 
knowledge  of  the  date  of  their  first  introduction  into  this 
country,  but  the  most  of  the  importations  have  been  made 
since  1840,  and  there  were  certainly  but  few  made  before 
that  time.  As  late  as  1831,  I  find  a  writer  in  the  New 
England  Farmer^  in  an  essay  on  "  Breeding  for  a  Dairy 
Stock,"  saying,  **  It  is  not  too  much  to  say  from  experience 
here  and  in  England,  that  of  all  the  varieties  of  cows  des- 
ignated by  the  terms  Shorthorns,  Longhorns,  and  Hornless, 
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or  by  the  names  more  limited  in  their  application,  as  Devon, 
Hereford,  Holderness,  Suffolk,  Denton,  Bakewell,  Alder- 
neys,  Ac., — no  one  of  them  has  been  found  to  give  uniformly 
or  generally  more  or  better  milk  than  any  other.  The  evi- 
dence before  the  public,  abroad  and  at  home,  is  contradic- 
tory. There  have  been  individual  instances  of  extraordinary 
milkers  among  all,  and  I  may  go  so  far  as  to  say  families 
of  extraordinary  milkers  among  them  all.  The  truth  really 
is  that  we  have  yet  the  work  to  do  to  establish  a  pure  milk 
breed,"  Ac,  &c. 

It  is  not  supposed  that  the  writer  of  the  above  would  have 
omitted  the  Ayrshires  in  the  enumeration  of  the  different 
breeds,  had  they  been  before  the  public  at  that  time,  or  that 
he  would  have  used  the  language  quoted  had  they  been  in- 
troduced in  sufficient  numbers  to  attract  attention,  and  it  is 
now  claimed  that  the  great  reason  of  their  Unprecedented 
gain  in  popularity  is  due  to  their  ability  to  supply  just  the 
want  then  expressed  by  the  writer  quoted,  when  he  says  in 
the  same  essay : 

"  The  writer  would  ask,  suppose  a  young  farmer  at  the 
present  moment  is  about  to  stock  a  milk  farm,  and  is  willing 
to  pay  the  full  value  of  good  cows — good  we  mean  as  breed- 
ers— where  shall  he  go  for  them  in  New  England  ?  Where 
shall  he  be  sure  to  find  an  established  milk  breed  that  will 
not  disappoint  him?  He  will  find  improved  breeds  enough, 
but  who  will  venture  to  insure  him  that  the  improvement  will 
not  be  found  to  consist  as  often  in  adaptation  to  the  shambles 
as  to  the  dairy  ?" 

So  surely  and  universally  have  the  Ayrshires  now  estab- 
lished this  reputation  that  all  are  ready  to  answer  that  they 
are  the  breed  that  was  then  longed  and  looked  for,  but  at 
that  time  must  have  been  comparatively  unknown.  Their 
first  introduction  into  Vermont  was,  I  think,  in  1840.     (I 
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know  that  was  the  first  year  they  were  ever  in  Addison 
county.)  '  They  have  already  supplanted  the  Devons  in  most 
sections  of  the  State,  and  there  is  little  doubt  will  soon  be- 
come the  most  numerous  and  best  paying  in  all.  At  our 
fairs  they  are  fast  becoming  a  leading  feature  of  the  cattle 
department,  and  often  exceed  in  numbers  any  other  breed. 

At  the  last  show  of  the  New  York  State  Agricultural 
Society  at  Albany,  they  were  more  numerous  by  one  fourth 
than  any  other  breed,  and  outnumbered  both  the  Devons  and 
Shorthorns,  only  a  few  years  ago  the  two  leading  breeds. 
In  the  cold  climate  of  Canada  they  are  fast  taking  precedence 
of  the  other  races.  They  seem  to  have  the  same  ability  to 
withstand  extreme  heat  as  well  as  cold,  and  they  are  there- 
fore also  becoming  favorites  at  the  South.  Mr.  Fisher  in- 
forms me  that,  he  brought  the  first  thoroughbred  Ayrshire 
into  Franklin  county  less  than  eighteen  years  ago,  and  now 
there  are  over  two  thousand  full  bloods  in  the  country. 

Many  who  have  tried  Shorthorns,  have  tried  and  been 
better  satisfied  with  Ayrshires.  Dr.  Geo.  B.  Loring  and 
William  Birnie,  of  Massachusetts,  are  both  now  breeding 
Ayrshires  with  satisfaction  and  great  profit,  after  trying 
Shorthorns ;  and  the  experience  of  H.  H.  Peters,  formerly 
of  Southboro  in  the  same  State,  was  the  same.  The  latter 
gentleman  kept  a  milk  dairy  at  Southboro,  and  becoming 
dissatisfied  with  the  Shorthorns  as  uncertain  for  milkers,  only 
one  in  four  proving  good,  imported  largely  of  Ayrshires, 
and  found  them  to  more  than  answer  his  expectations.  Mr. 
P.  says  of  his  herd  in  1862  :  "  I  had  twenty-one  Ayrshire 
cows  and  heifers,  some  of  them  with  their  first  calves,  most 
of  them  too  young  to  have  reached  their  maximum  quantity 
of  milk,  and  several  calved  early  the  previous  winter,  yet 
the  average  per  cow  was  over  thirty  pounds  per  day  in  June 
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upon  pasture  feed  only — they  being  driven  a  distance,  in 
going  and  returning,  of  nearly  three  miles  daily." 

I  have  inquired  at  a  number  of  cheese  factories  the  larg- 
est amount  of  milk  delivered  per  cow  in  one  day  by  any  one 
dairyman,  and  have  never  yet  found  as  large  a  quantity  de- 
livered per  cow  by  the  dairy  for  one  day  as  this  average  for 
a  month  of  Mr.  Peter s's  herd,  and  this  by  cows  all  coming 
in  at  nearly  the  same  time,  and  in  most  instances  at  an 
age  more  favorable  than  his.  One  of  these  cows  of  Mr. 
Peters  gave  between  forty-nine  and  fifty  pounds  per  day  for 
114  days.  This  milk  was  not  poor,  as  over  two  pounds  of 
butter  per  day  were  made  from  this  cow.  An  Ayrshire  cow 
in  New  Hampshire  gave  800  pounds  of  milk  in  ten  days ; 
her  feed  was  pasture  and  four  quarts  of  meal  per  day. 

Mr.  Gold,  Secretary  of  the  Connecticut  State  Board  of 
Agriculture,  in  an  essay  before  the  Dairymen's  Association 
at  Rutland,  this  winter,  named  an  Ayrshire  cow  that  gave 
eighty-four  pounds  of  milk  in  one  day,  and  another  that 
gave  an  average  of  sixty-seven  pounds  per  day,  or  Uer  own 
weight  in  milk  in  seventeen  days.  A  cow  belonging  to  Mr, 
Wells,  of  Wethersfield,  Conn.,  gave  7,000  pounds  from 
April  1st  to  September  1st ;  the  same  cow  gave  over  6,000 
quarts  of  milk  in  one  year.  Mr.  Gold  gave  the  Ayrshires 
credit  for  being  the  greatest  milkers  of  any  breed,  and  very 
hardy. 

Prof.  Hyde,  of  Massachusetts,  who  followed  Mr.  Gold, 
gave  the  Ayrshires  credit  for  producing  milk  quite  as  nutri- 
tious for  all  purposes  as  any  breed,  and  above  the  average 
for  producing  cream,  and  better  than  any  other  for  produc- 
ing cheese.  Prof.  Hyde  also  stated  that  small  cows  gave 
much  better  milk  than  large  ones,  as  a  rule.  In  November, 
1865, 1  selected  for  a  gentleman  of  Troy,  N.  Y.,  three  Ayr- 
shire heifers  and  two  cows,  that  went  into  his  stable,  where 
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wej^e  some  of  the  best  grade  Shorthorn  cows  I  ever  saw, 
purchased  at  high  prices,  as  having  proved  extraordioarj 
milkers.  The  next  season  the  two  Ayrshire  cows  (although 
one  was  but  four  years  old)  gave  at  least  a  third  more  milk  • 
per  day  than  the  best  of  the  Shorthorns,  while  the  size  of 
the  latter  exceeded  that  of  the  Ayrshires  in  about  the  same 
proportion,  and,  as  it  was  found,  cost  about  that  much  more 
to  keep.  That  summer  it  was  dry,  and  the  Shorthorns 
failed  in  their  milk  two  or  three  weeks  before  the  Ayrshires 
gave  any  indications  of  feeling  the  effects  of  the  drouth. 
As  all  the  milk  was  sold,  no  test  of  its  richness  was  made. 

But  these  examples  are  enough  to  establish  the  proof  of 
their  milking  qualities  ;  they  could  be  extended  to  an  indefi 
nite  extent,  and  there  is  no  doubt  but  examples  could  be 
furnished  in  this  county,  where  the  finest  dairies  are  sup- 
posed to  exist,  to  place  their  milking  qualities  above  a 
doubt. 

A  few  authorities  will  now  be  given  to  substantiate  their 
claims  to  the  other  qualities  named.  The  late  Sanford  How- 
ard, who  made  several  trips  to  Scotland,  and  examined  very 
fully  the  comparative  merits  of  this  breed,  says  :  "  To  breed 
and  perpetuate  a  profitable  dairy  stock,  regard  must  be  had 
to  hardiness  and  strength  of  constitution,  and  also  to  such 
fattening  tendencies  as  will  insure  a  profitable  return  from 
calves  fattened  for  veal,  from  steers  reared  for  beef,  and 
from  cows  which,  having  served  their  turn  in  the  dairy,  are 
at  last  dried  of  their  milk  and  prepared  for  the  shambles. 
The  importance  of  these  properties  is  not  sufficiently  re- 
garded by  keepers  of  dairy  stock  in  this  country.  Even  if 
milk  was  the  sole  object,  it  would  be  impossible  to  preserve 
a  breed  possessing  superior  qualities  in  this  respect,  without 
giving  attention  to  those  points  of  form  which  denote  strength 
of  constitution.     It  has  been  well  observed  by  Mayne,  that 


Digiti 


zed  by  Google 


WHAT  BKBED   OF  CATTLE  SPALL   WE  RAISE?  186 

in  breeding  of  dairy  stock  we  should  make  choice  of  ani- 
mals possessing  the  two-fold  character  of  general  vigor  and 
activity  of  the  mammary  system.  These  principles  have 
been  followed  to  a  considerable  extent  by  the  breeders  of 
Ayrshire^  in  Scotland.  Hence  they  claim  a  high  rank  for 
the  breed  in  reference  to  general  usefulness. 

We  quote  from  '*  Aitorc,"  a  celebrated  authority,  who 
says :  '*  The  chief  qualities  of  a  dairy  cow  are,  that  ehe 
gives  copious  draughts  of  milk,  that  she  fattens  readily,  and 
turns  out  well  in  the  shambles.  In  all  these  respects  com* 
bined,  the  Ayrshire  breed  excels  all  others  in  Scotland,  and 
is  probably  superior  to  any  in  Britain.  They  certainly  yield 
more  milk  than  any  other  breed  in  Europe.  No  other  breed 
fattens  faster,  and  none  cuts  up  better  in  the  shambles,  and 
the  fat  is  as  well  mixed  with  the  lean  fle$h  as  any  other ; 
they  are  very  hardy  and  active." 

Mr.  Goodale,  Secretary  of  the  Maine  State  Board  of 
Agriculture,  says  of  the  Ayrshires  that  ^^  they  give  more 
good  milk  upon  a  given  amount  of  food  than  any  other  breed ; 
upon  ordinary  fertile  pastures  they  yield  largely,  and  prove 
very  hardy  and  docile.  The  oxen  too  are  good  workers, 
fatten  well,  and  yield  juicy,  fine'flavored  meat." 

Youatt  says,  "  the  Ayrshires  unite,  perhaps,  to.  a  greater 
degree  than  any  other  breed,  the  supposed  incompatible 
qualities  of  yielding  a  great  deal  of  milk  and  beef." 

Comparatively  few  of  the  farmers  of  Vermont  will  be 
willing  or  are  able  to  incur  the  expense  of  purchasing  an 
entire  herd  of  cattle  of  any  breed,  hence  if  they' would  im- 
prove those  they  have,  or  indeed  keep  them  from  deteriorat- 
ing, they  must  have  recourse  to  crossing,  and  it  would  be 
well  to  consider  this  part  of  the  subject. 

It  is  now  generally  conceded  that  it  is  poor  economy  to 
24 
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U8e  a  grade  bull  of  any  kind.  If  a  bull  of  the  improved 
breeds  is  to  be  used,  which  one  will  be  most  likely  to  furnish 
one  that  will  give  the  greatest  improvements  in  the  qualities 
desired  ?  In  1840  an  Ayrshire  bull  was  introduced  into 
Addison  county  and  kept  for  ten  years  near  Middlebury, 
when  he  was  removed  and  kept  a  few  years  in  Perrisburgh. 
There  was  much  choice  stock  of  Devon  and  Shorthorn  blood 
in  both  these  localities,  but  this  bull  made  very  marked  im- 
provements in  the  qualities  of  hardiness  and  aptitude  of 
fattening,  as  well,  also,  as  in  the  dairy  qualities  of  his  stock. 
In  a  trial  of  three  young  cows  sired  by  him,  with  the  addi- 
tion of  another  for  two  weeks  in  June,  80J  pounds  of  butter 
was  made,  beside  supplying  a  family  of  nineteen  with  milk 
and  cream  during  the  time.  During  the  last  week  in  Sep- 
tember following,  and  after  they  had  been  in  milk  about  9iz 
months,  the  three  without  the  addition  of  the  fourth,  (  whose 
milk  was  kept  separate  for  use  in  the  family,)  yielded  a 
fraction  over  30  pounds.  The  butter  in  both  cases  was  of 
superior  quality.  One  of  these  was  a  heifer  only  three  years 
old,  and  this  her  first  season  in  milk. 

To  this  day  some  of  the  best  dairy  cows  in  the  localities 
named  trace  their  pedigree  to  this  bull,  and  so  well  does  his 
stock  stand,  that  a  possession  of  one-fourth  or  even  an 
eighth  of  this  blood  will  at  this  time  materially  enhance  the 
price  of  dairy  c(3ws  among  those  acquainted  with  the  good 
qualities  of  his  stock.  A  cow  sired  by  him  was  kept  until 
twenty  years  old  at  Middlebury,  maintaining  her  profitable 
usefulness  -until  that  time,  when  she  was  fattened  with  profit. 
His  stock  was  always  noted  for  hardiness  and  longevity. 
Other  such  instances  could  no  doubt  be  cited  in  other  parts 
of  the  State. 

Upon  this  question  of  the  value  of  the  different  breeds 
for  crossing,  the  authority  of  Mr.  Flint  in  his  work  on  Dairy 
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Fanning  will  be  cited.  Of  the  Ayrshires  Mr.  Flint  says, 
"  they  are  admirably  adapted,  in  my  opinion,  to  raise  the 
character  of  our  stock  to  a  higher  standard  of  excellence. 
They  have  been  bred  with  reference  both  to  quantity  and 
quality  of  milk,  and  the  grades  are  usually  of  a  very  high 
order.  The  best  milkers  I  have  ever  known,  in  proportion 
to  their  age  and  food,  have  been  grade  Ayrshires  ;  and  this 
is  also  the  experience  of  many  who  keep  dairies  for  the 
manufacture  of  butter  and  cheese,  as  well  as  for  the  sale  of 
milk.  I  have  taken  great  pains  to  inquire  of  dairymen  as 
to  the  breed  or  grade  of  their  best  cows,  and  what  they  con- 
sider the  best  cows  for  milk  purposes,  and  the  answer  has 
almost  invariably  been  the  Ayrshire  and  native.  If  any  im- 
provement has  been  made  in  our  dairy  stock,  apart  from 
that  effected  by  a  higher  and  more  liberal  course  of  feeding, 
it  has  come  from  the  Ayrshire." 

Mr.  Flint's  opinion  of  the  value  of  the  Shorthorns  and 
the  Devons  for  improving  our  dairy  stock  may  be  referred 
to  here,  his  objection  to  using  them  being  based  on  their 
having  been  bred  mainly  for  beef,  and  therefore  not  to  be 
depended  upon  to  improve  the  dairy  quality  of  our  common 
stock.  His  objection  to  the  Jersey  for  the  same  purpose  is 
their  lack  of  yielding  milk  in  large  quantities,  which  in  dai- 
ries selling  milk  or  making  cheese  would  be  fatal  to  them, 
while  their  forms  and  proportions  are  not  beautiful  or  sym- 
metrical. 

Z.  E.  Jameson,  Esq.,  of  Irasburgh,  endorsed  Mr.  Chap- 
man's paper,  but  spoke  favorably  of  the  Dutch  stock  for  the 
dairy. 

Mr.  Chapman  said  he  preferred  the  Dutch  stock  of  the 
Jarvis  importation,  as  seen  in  the  herds  of  Mr.  Baker  of 
Barton,  and  others,  to  any  breed  except  the  Ayrshires.    But 
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he  was  by  no  means  as  well  pleased  with  the  Chenery  h6rd 
of  Dutch  or  "  Holstein  "  cattle.  Thought  them  too  large^ 
and  inferior  as  milkers. 

A.  Fisher,  Esq.,  of  St.  Albans,  said  that  he  began  with 
Ayrshires  in  1854.  At  that  time  the  judges  at  the  fairs 
would  not  look  at  them.  But  he  thought  then  that  they 
would,  in  time,  and  they  have.  He  endorsed  Mr.  Chapman's 
opinions,  but  preferred  half  blood  grades  to  full  bloods  for 
the  dairy.  Don't  use  grade  bulls,  though ;  that  is  prepos- 
terous, and  you  can  never  tell  what  you  will  get  from  them. 
The  half  bloods  of  his  herd  average  thirty-seven  pounds  of 
milk  a  day,  yielding  lOi  pounds  of  butter  a  week.  Heifers 
give  one  pcund  of  butter  a  day,  old  cows  IJ  to  2i  pounds. 
He  was  sure  that  the  extra  value  of  half  blood  heifers  more 
than  paid  for  extra  cost  of  bull.  Ayrshires  fat  well ;  pre- 
fers cows  that  dress  less  than  600  lbs.  rather  than  over. 
Never  has  had  garget  with  his  Ayrshires,  either  full  or  half 
blood.  They  are  good  grazers  and  feeders.  Had  tried 
Shorthorns,  but  preferred  Ayrshires. 

0.  S.  Bliss  was  sorry  there  were  no  Shorthorn  men  there 
to  speak  of  their  merits.  He  went  for  Shorthorns  for  the 
better  lands  of  the  State.  In  regard  to  the  Dutch  cows, 
which  Mr.  Chapman  thought  did  not  hold  out  well  in  their 
milk,  Mr.  B.  said  that  Mr.  Chenery,  and  Mr.  Houghton  of 
Putney,  both  think  they  hold  out  remarkably.  They  are, 
however,  rather  cheese  than  butter  cows.  It  is  Gov.  Hyde's 
(of  Conn.)  conviction  that  the  Devon  is  the  best  butter  cow, 
and  the  experience  at  the  Massachusetts  Agricultural  Col- 
lege is  the  same.  Thought  the  Peters  herd  of  Ayrshires 
now  superseded  by  better  importations. 

Mr.  Fisher  expressed  it  as  the  result  of  his  own  observa- 
tions that  the  recent  importations  of  Ayrshires  were  not  the 
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best.  There  are  better  Ajrshires  now  in  this  country  than 
can  be  found  in  Scotland.  Thought  Mr.  Peters'  herd  was  a 
good  one,  but  Campbell  (of  New  York  Mills,  N.  Y.,)  has 
large  capital  and  gives  extra  care.  Mr.  Fisher  spoke  of 
the  cost  and  value  of  butter,  and  thought  it  could  not  (low 
be  made  at  a  profit  under  forty  cents  a  pound. 

Mr.  Chapman  said  he  was  well  acquainted  with  Grov. 
Hyde's  Devons.  They  are  not  equal  to  Ayrshires  for  milk. 
He  also  spoke  in  praise  of  Mr.  Peters'  herd. 

Mr.  Seymour,  of  St.  Albans,  went  into  the  history  of  Mr. 
Petei-s'  herd.  Mr.  Howard,  one  of  the  best  judges  in  this 
country,  had  carte  blanche  to  buy  the  best  in  Scotland  at  any 
price  for  Mr.  Peters,  and  selected  three  bulls  and  twenty- 
seven  cows  at  a  cost,  on  arrival  in  America,  of  about  91000 
each.  Mr.  S.  thought  Shorthorns  and  Ayrshires  a  good 
cross  for  the  dairy. 
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CULTURAL  SOCIETY,  AND  A  MEMBER  OF  THE  VERMONT 

STATE  BOARD  OF  AGRICULTURE. 


When  we  consider  the  history  of  this  country  it  does  not 
seem  strange  that  we  should  be  more  familiar  with  English 
manners,  customs,  manufactures  and  products  than  those 
of  other  countries.  The  constant  commercial  intercourse 
with  England  has  afforded  ready  means  for  the  importation 
of  stock  of  all  kinds.  The  similarity  of  language  has  ren- 
dered transactions  easy  that  would  be  difficult  with  a  nation 
of  another  tongue,  and  with  whom  there  was  much  less  in- 
tercourse. Many  importations  of  cattle  have  been  made 
from  the  British  Islands  to  Canada  and  the  States,  and  by 
herd  books  breeders  can  know  who  owns  animals  related 
to  their  own,  in  whichever  of  these  countries  they  may  be 
found. 

It  is  known  that  the  rich  and  fertile  lowlands  of  Holland 
have  long  been  occupied  by  an  industrious  people  who  have 
made  dairying  a  specialty,  and  have  developed  a  remarkable 
breed  of  cattle,  of  which  only  a  few  specimens  have  been 
imported  to  this  country.  The  excellencies  of  these  are  so 
remarkable  that  it  is  desired  by  the  breeders,  and  would  be 
beneficial  to  our  country,  to  have  their  history  and  merits 
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inore  fully  made  known.  Therefore,  the  following  results 
of  observation,  correspondence  and  compilation  are  put  be- 
fore the  public  with  a  desire  to  benefit  it.  The  prosperity 
of  a  large  eastern  section  of  our  farming  country  depends 
almost  wholly  upon  dairying,  and  this  is  becoming  a  more 
prominent  and  important  industry  each  year.  If  a  change 
of  stock,  or  the  incorporation  of  the  qualities  of  a  superior  * 
breed  by  a  cross,  can  double  or  greatly  increase  the  farm- 
er's income,  the  subject  is  well  worthy  his  careful  considera- 
tion, and  therefore  no  apology  is  necessary  in  presenting  the 
proof  of  the  truth  that  the  income  can  be  thus  increased  in 
dairy  products,  and  that  we  also  have  a  more  desirable  class 
of  animals  for  every  other  purpose  than  those  usually  kept. 

Motley,  in  his  "  History  of  the  United  Netherlands,''  de- 
scribing Holland  in  the  seventeenth  century,  says:  "On 
that  scrap  of  solid  ground  rescued  by  human  energy  from 
the  oceati  were  the  most  fertile  pastures  in  the  world.  On 
these  pastures  grazed  the  most  famous  cattle  in  the  world. 
An  ox  often  weighed  more  than  two  thousand  pounds.  In 
a  single  village  four  thousand  kine  were  counted.  Butter 
and  cheese  were  exported  to  the  annual  value  of  a  million, 
salted  provisions  to  an  incredible  extent.  The  farmers  were 
industrious,  thriving  and  independent."    . 

Another  writer  quotes  from  Prof.  Silliman,  who,  in  his 
"  Journal  of  Travels  in  Holland,"  published  in  1812,  says : 
"  Innumerable  multitudes  of  very  fine  cattle  were  grazing 
upon  the  meadows,  many  of  them  of  a  pure  white  color, 
others  nearly  or  quite  black,  but  by  far  the  greater  number 
were  marked  by  both  these  colors  intermixed  in  a  very 
beautiful  manner,  and  we  found  tins  fact  to  be  general,  for 
wherever  we  went  in  Holland  the  cattle  were  black,  or 
white,  or  striped  and  spotted  with  these  colors.    *   *   *.  Wo 
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observe  the  cows  in  meadows  covered  with  blankets  to  pro- 
tect them  from  the  dews." 

Another  writer  in  1848,  says:  ^'  The  Dut^h  cows  htkv.o 
been  ^  long  time  celebrated  for  their  abundance  of  mUk.  * 
*  *  They  are  generally  of  a  black  and  white  color,  aA4 
in  some  cas^s  are  milked  three  times  a  day." 

Charles  L.  Flint,  Secretary  of  the  Massachusetts  Board 
of  Agriculture,  published  a  work  on  ^^  Milch  Cows  and 
Df^iry  Farming,"  in  1858,  and  says :  '^  The  Dutch  cattle  arg 
in  generfd.  renowned  for  their  dairy  qualities ;  especially  so 
f^re  the  cows  of  North  Holland,  which  not  only  give  a  large 
quantity  of  milk,  but  also  a  very  good  quality."  The  same 
writer  in  1868,  referring  to  an  international  exhibition  at 
jp[|imburg,  speaks  of  the  *'  long  and  beautiful  rows  of  black 
and  white  cattle."  The  Dutch  stock  formed  a  prominent 
and  marked  feature  in  the  show ;  the  number  of  the  animals 
was  about  a  hundred  and  thirty,  many  of  tjhgm  from  th^ 
finest  herds  in  Holland. 

In  1869,  a  writer  in  the  Country  Qentleman  said: 
*^  During  the  years  1850,  '51,  and  up  to  1855, 1  often  went 
to  the  cattle  market  in  London,  the  first  part  of  the  time  in 
Smithfield,  and  there  were  many  cattle  brought  alive  from 
the  continent,  chiefly  from  Holland.  These  were  all  marked 
in  the  peculiar  way  of  Dutoh  cows  —  black,  and  a  sheet  of 
white  across  the  middle,  *  *  *  The  finest  herd  of  milch 
cows  I  ever  saw,  so  far  as  uniformity  and  large  udders  go, 
was  in  Hertfordshire,  England,  and  they  were  bred  from  im- 
ported cows.  Though  they  numbered  upwards  of  thirty, 
the  man  who  looked  after  them  told  me  there  was  not  a  bad 
milker  among  them.  *  *  *  Dutch  cheese  and  Dutch 
butter  command  a  much  higher  price  than  any  other  articles 
of  the  kind  imported  into  England,  and  though  good  ma^n- 
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agement  in  Holland  has  most  to  do  with  this,  doubtless  the 
cattle  are  excellent  for  dairy  purposes." 

In  1868,  L.  F.  Allen,  late  President  of  the  New  York 
State  Agricultural  Society,  and  editor  of  the  Shorthorn 
Herd  Book,  published  a  volume  on  American  cattle  contain- 
ing this  in  regard  to  the  Holstein  or  Dutch  breed.  "  Their 
surpassing  excellence  appears  to  be  in  their  milking  quali- 
ties, coupled  with  large  size,  and  a  compact  massive  frame, 
capable  of  making  good  beef,  and  the  oxen  are  strong^  la- 
boring animals.  They  are  almost  invariably  black  and 
white  in  color,  spotted,  pied,  or  mottled  in  picturesque  ine- 
qualities of  proportion  over  the  body.  The  horn  is  short, 
and  the  hair  is  short,  fine  and  silky.  The  lacteal  formations 
in  the  cows  are  wonderful,  thus  giving  them  their  pre-emi- 
nence for  the  dairy." 

In  1871,  Prof.  George  H.  Cook  of  the  New  Jersey  Agri- 
cultural College,  writing  of  his  recent  travels  in  Holland, 
says  :  '^  One  of  the  first  things  that  attract  the  attention  of 
the  traveler  in  Holland,  is  the  great  number  of  cattle. 
They  are  to  be  seen  everywhere  at  pasture,  and  their  de- 
cided colors  of  black  and  white  in  large  spots,  and  not 
rarely  black  with  the  broad  belt  of  white,  make  them  con- 
spicuous. The  fame  oft  the  Dutch  cows  for  dairy  purposes 
made  me  interested  to  inquire  into  their  peculiar  excellences. 
I  visited  only  two  or  three  dairies  and  got  the  most  definite 
information  at  one  in  Beemster,  some  fifteen  or  twenty  miles 
north  of  Amsterdam.  *  *  *  The  yearly  average  for 
twenty-six  cows  was  4884  quarts  for  each  cow,  a  monthly 
average  of  408  quarts,  a  daily  average  of  13.6  quarts.  The 
cows  have  been  selected  with  great  care.  No  pedigree  is 
kept  in  Holland,  but  Mr.  Sluis  judged  of  the  quality  of  his 
cows  by  the  size  of  the  milk  mirror,  by  yellowness  of  the 
25 
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skin,  the  abundance  of  scurf  on  it,  and  the  clear  definition 
of  the  black  and  white  colors.  They  were  all  carefully 
blanketed  when  I  was  there  and  were  constantly  in  the  pas- 
ture. ♦  *  *  He  said  that  it  took  twenty-four  quarts  of 
milk  to  make  four  pounds  of  cheese  in  winter,  while  twenty- 
one  quarts  in  summer  would  yield  four  pounds  of  cheese." 
[Calling  it  six  quarts  of  milk  for  a  pound  of  cheese,  these 
twenty-six  cows  would  each  average  815J  pounds  of  cheese 
in  a  year.  Z.  E.  J.]  "  There  were  in  Holland,  in  1864, 
1,238,887  cattle  of  which  943,214  were  cows.  32,000,000 
pounds  of  butter,  and  61,000,000  cheese  were  exported 
from  the  country  in  1864.  The  population  of  New  York  is 
about  the  same  as  that  of  Holland.  The  whole  number  of 
cattle  of  all  sort€  in  that  State,  in  1870,  was  estimated  at 
702,000.  The  whole  amount  of  butter  exported  from  the. 
United  States  from  June  1869,  to  June  1870,  was  2,039,488 
pounds,  and  of  cheese  47,296,323  pounds.  There  have  been 
some  full  blooded  Dutch  cows  and  many  grade  cows  of  this 
breed  in  the  vicinity  of  New  Brunswick,  New  Jersey,  and 
they  are  uniformly  good  milkers." 

In  another  article  Prof.  Cook  writes  of  the  cows  at  the 
Agricultural  College  of  Bonn,  that  nearly  all  the  cows  are 
Dutch,  they  having  tried  the  Shorthorns  and  could  not  make 
a  living  by  them. 

The  foregoing  extracts  plainly  show  that  the  few  Dutch 
cattle  in  this  country  are  representatives  of  an  old,  well  es- 
tablished and  very  desirable  breed,  highly  esteemed  for  their 
excellent  dairy  qualities,  that  cannot  probably  be  surpassed 
by  any  cattle  in  the  world,  and  that  the  color  has  been  black 
and  white  as  far  back  as  any  trace  of  their  history  can  be 
found. 

The  Dutch  cattle  were  first  introduced  into  this  country  • 
by  the  West  India  Company,  about  the  year  1626,  and  sub- 
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sequently  other  importations  were  made  by  early  Dutch 
settlers  in  the  state  of  New  York,  and  cattle  of  these  colors 
are  occasionally  seen  in  Connecticut  and  Rhode  Island,  and 
old  men  speak  of  Dutch  cows  (probably  grades)  that  were 
famous  milkers  in  their  youthful  days. 

Early  in  the  present  century,  Hon.  Wm.  Jarvis  of  Weath- 
crsfield,  Vt.,  imported  a  bull  and  five  cows.  They  were 
bred  on  his  farm,  pure  from  mixture  with  other  stock,  and 
remain  so  to  the  present  day. 

In  1864,  W.  W.  Chenery,  Esq.,  writes  of  this  importa- 
tion : — '*  These  cattle  soon  acquired  an  enviable  reputation 
which  has  been  maintained  down  to  the  present  time.  A 
few  full-bloods  and  some  crosses  are  still  remaining  on  the 
Jarvis  farm,  and  although  they  do  not  compare  favorably 
with  the  latest  importations  of  Dutch  cattle,  they  are  re- 
garded in  that  part  of  the  country  as  a  very  superior  kind 
of  Shorthorn  cattle,  remarkably  good  for  milk,  both  in  quan- 
tity and  in  quality.  As  working  oxen  they  have  there  a 
very  high  reputation,  being  large,  strong,  well  made,  quick 
and  high  spirited,  and  have  great  endurance  of  heat.  They 
are  very  muscular,  and  having  great  aptitude  to  fatten,  the 
drovers  and  butchers  have  always  esteemed  them  very  high- 
ly. They  are  also  considered,  thercy  extremely  valuable  to 
cross  with  other  breeds." 

The  following  extract  from  a  letter  dated  June  22,  1871, 
written  by  Russell  Jarvis,  Esq.,  of  Claremont,  sheds  some 
light  upon  this  stock.  "  Consul  Jarvis  did  not  breed  from 
crosses  of  importations  of  other  Dutch  cattle,  but  bred  ex- 
clusively from  his  own  importation,  and,  as  it  is  termed, 
bred  in  and  in.  The  only  Dutch  cattle  that  I  know  of  now, 
in  this  vicinity,  are  those  belonging  to  myself,  with  the  ex- 
ception of  one  cow  owned  by  his  son-in-law,  Leavitt  Hunt, 
at  Weathersfield." 
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Oue  of  the  purchasei's  of  this  stock  was  C.  W.  Bellows, 
of  Pepperell,  Mass.,  who  writes  Sept.  19,  1870 :— "  Mr. 
Jones,  of  Amherst,  N.  H.,  and  I  bought  all  of  Jarvis's  full- 
bloods  the  year  he  died,  [this  would  not,  of  course,  include 
what  might  have  been  owned  by  Russell  Jarvis,  in  Clare- 
mont.  Z.  E.  J.]  and  then  got  some  seven  head  of  the  Or- 
ange County  Milk  Association  importation,  and  have  bred 
them  carefully  together,  and  have  really  the  best  dairy  slock 
I  know  of.  They  are  not  so  large  as  the  Chenery  stock,  but 
can  beat  them  every  time  for  dairy  use.  At  the  Manchester 
fair,  with  three  head,  I  took  two  first  premiums  against  sixty 
head  of  his  and  the  stock  from  Putney.  *  «  *  I  sold 
Mr.  Carlos  Pierce  all  the  Dutch  cattle  he  had  to  start  with 
excepting  one.  *  *  *  You  can  depend  upon  their  milk- 
ing and  butter  qualities." 

In  1869,  an  article  appeared  in  the  Country  Gentleman 
from  Mr.  Bellows.  He  says :  "  They  are  large  enough  for 
all  practical  purposes,  and  produce  more  milk  and  of  better 
quality  for  butter  than  any  other  breed  I  have  kept.  The 
cows  weigh  from  1,000  to  1,250  pounds  live  weight;  are 
very  quiet  and  gentle  ;  hold  out  through  the  season,  giving 
a  good  flow  of  milk  ten  or  eleven  months,  with  proper  food. 
Their  butter  is  colored  as  highly  as  that  produced  by  the 
Jerseys,  and  I  think  is  finer  flavored.  The  bulls  are  also 
quiet  and  gentle,  so  much  so  that  I  never  had  to  put  a  ring 
in  the  nose  to  handle  them  at  any  age.  They  are  fast  walk- 
ers and  the  grades  make  the  finest  working  oxen  I  have  ever 
seen,  being  generally  black  and  white,  and  often  have  black 
ends  with  white  belt  around  the  body.  *  *  «  i  have 
one  cow,  that  has  a  calf  twelve  days  old,  that  has[given  for 
the  past  week  an  average  of  49  pounds  of  milk  a  day,  and 
one  with  a  calf  fifteen  days  old  that  has  averaged  53^  lbs. 
a  day,  and  they  travel  half  a  mile  to  pasture  and  have  no 
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feed  but  what  they  get  there."  Iii  a  letter  to  me  dated  July 
1, 1871,  he  says  of  these  cows:  '*!  tested  the  milk  one 
week  and  the  result  was  34|  pounds  of  as  good  yellow  but- 
ter as  ever  was  seen.  Last  season  1  had  a  two-year-old 
heifer  frum  each  of  those  cows  come  to  milk,  and  one  of 
them  was  at  Manchester,  and  took  diploma  and  first  premium. 
To  show  how  true  they  breed,  I  tested  their  milk  by  weigh- 
ing every  mess  for  a  month,  and  they  each  gave  an  average 
of  35  pounds  a  day,  and  they  held  out  until  they  calved  in 
spring." 

Mr.  Thomas  Baker,  of  Barton,  Vt.,  bought  several  full 
blooded  animals  of  the  late  Carlos  Pierce,  of  Stanbtead,  P. 
Q.,  and,  with  those  he  has  bred,  has  about  25  head.  I  have 
often  seen  them  in  his  stables  and  made  inquiries  in  regard 
to  their  merits  and  find  it  a  repetition  of  the  high  praise  this 
breed  invariably  receives. 

Lady  Bellows  2d  was  giving,  the  second  week  in  July, 
the  present  year,  50  6-7  pounds  of  milk  per  day,  and  was 
milked  twice  a  day.  She  was  kept  with  thirty  head  of 
other  cows,  and  had  no  extra  chance,  and  the  season  had 
been  a  remarkably  dry  one.  Lady  Bellows  had  been  milked 
thirteen  months,  and  went  dry  only  two  weeks  before  calving. 

His  full  bloods  and  grades,  as  calves,  yearling  and  two- 
year  olds,  make  very  rapid  growth,  and  grade  heifers  that 
have  come  to  milk  are  uniformly  good. 

So  from  the  Jarvis  stock  there  is  one  herd  at  the  present 
time  that  is  pure,  and  the  two  herds  of  Mr.  Bellows  and  Mr. 
Baker,  probably  numbering  40  head,  that  are  pure  Dutch. 
A.  P.  Ball,  Esq.,  and  perhaps  others  near  Derby  Line,  have 
a  few  head. 

As  has  been  shown,  no  pedigree  is  kept  in  Holland,  but 
the  animals  are  selected  for  their  good  qualities.     The  ani- 
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mals  from  the  Orange  County  Milk  Association  were  not  a 
cross,  but  the  same  blood  not  closely  related.-  In  regard  to 
those  cattle  I  have  a  letter  from  the  Secretary  of  the  Orange 
County  Agricultural  Society,  D.  A.  Morrison,  dated  July 
22,  1871.  He  says :  *'  Several  years  ago,  Mr.  D.  H. 
Haight,  of  Goshen,  N.  Y.,  imported  the  Dutch  or  belted 
cattle  into  this  country  from  Holland.  These  cattle  are 
quite  numerous  in  the  vicinity  of  Goshen,  and  they  are  to 
be  found  in  oth^r  sections  of  the  country.  They  are  much 
prized  for  their  superior  milking  qualities.  Mr.  Haight 
made  several  importations."  No  correct  estimate  can  be 
made  at  this  time  of  the  number  of  full  bloods  in  that  section. 

It  is  considered  desirable  by  all  breeders  to  have  animals 
from  different  families  in  commencing  a  herd  upon  any  farm, 
and  this  will  further  appear  as  we  speak  of  other  importa- 
tions. It  is  probable  that  the  principal  herd  in  Vermont  for 
many  years  will  be  that  of  Mr,  Baker,  as  his  large  farm  will 
enable  him  to  increase  his  herd  to  one  or  two  hundred  head 
without  inconvenience.  He  now  has  about  76  head  of  cattle 
and  a  large  flock  of  sheep.  In  regard  to  developing  this 
remarkable  breed  no  one  could  do  it  more  judiciously,  as 
he  is  a  first  class  dairyman,  a  careful  and  liberal  feeder,  and 
an  observing  herdsman,- giving  his  personal  supervision  to 
the  care  of  his  stock.  Mr.  A.  M.  Ripley  of  Coventry,  Vt., 
has  a  few  grades  that  give  good  satisfaction  in  their  thrifty 
growth,  and  the  excellence  of  the  few  heifers  that  have  come 
to  milk.  Mr.  Selon  Jackson,  of  North  Derby,  has  a  pair 
of  full  bloods  and  some  grades.  Although  his  cows  are  of 
only  moderate  size,  the  calves  are  large  and  thrifty. 

Another  importation  still  later  than  those  mentioned  was 
made  in  the  autumn  of  1861,  by  W.  W.  Chenery,  Esq.,  of 
Belmont,  Mass.,  a  gentleman  whose  business  connection 
caused  him  to   deal  somewhat  in  Holland  and  Germany. 
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This~importation  consisted  of  a  bull  and  four  cows,  which, 
with. one  bull  from  a  pi*evious  importation,  constituted  the 
foundation  of  the  present  celebrated  herd  at  the  Highland 
Stock  Farm,  numbering  probably  75  head. 

I  visited  this  stock  in  February,  1869,  in  company  with 
the  owner.  I  was  told  that  the  directions  to  his  agent  at 
Schiedam  were  very  explicit  that  the  very  best  animals  be 
obtained ;  heifers  not  related  to  each  other  served  by  difiFer- 
ent  bulls,  and  a  bull  not  related  to  the  heifers ;  and  that 
these  directions  were  followed  is  proved  by  certificates  of 
the  local  authorities  in  that  part  of  Holland,  in  regard  to 
the  high  reputation  of  the  herds  selected  from,  and  is  further 
proved  by  the  remarkable  excellence  of  the  stock  since  their 
importation.  That  animals  were  selected  from  difiFerent 
herds  is  rather  to  their  advantage  in  breeding. 

I  saw  the  four  imported  cows.  They  have  now  attained 
the  weight  of  about  1600  pounds  each.  The  milk  of  Texe- 
laar  had  been  tested  very  carefully.  Her  largest  yield  in 
one  day  was  76  lbs.  5  oz.  In  ten  days  she  gave  744  lbs.  12 
oz.  In  nine  weeks  she  gave  4,018  lbs.  14  oz.,  equal  to 
more  than  two  and  one-half  times  her  live  weight.  Her 
milk  yielded  nearly  three  pounds  of  butter  a  day.  It  is 
believed  the  milk  is  especially  valuable  for  cheese,  and  a£ 
the  rate  milk  usually  yields  at  factories  the  result  would 
have  been  in  the  case  cited  over  400  lbs.  of  cheese  in  nine 
weeks.  Some  of  the  cows  as  I  saw  them  were  only  in  mod- 
erate condition.  I  was  assured  that  if  allowed  to  go  dry  a 
short  time  before  calving  they  speedily  regain  their  symmet- 
rical proportions.  The  heifers  and  bulls  were  looking  splen- 
didly. They  had  the  plump,  muscular  development  that 
would  do  credit  to  a  well  bred  Shorthorn.  As  we  stood  be- 
hind the  six-year-old  bull.  Van  .Tromp,  that  weighed  nearly 
2800  lbs.,  Mr.  Chenery  observed  that  he  was  "  the  best  bull 
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in  America."  Wherever  bulls  from  this  herd  have  been 
used  with  the  common  stock  of  the  country,  the  grades  have 
partaken  very  strongly  of  the  characteristics  of  the  Dutch 
stock  in  color,  size,  quiet  disposition  and  surpassing  excel- 
lence for  milk.  There  have  been  but  few  herds  of  full  bloods 
started  from  this  importation.  Chas.  Houghton,  of  Putney, 
Yt.,  has  a  herd.  A  few  animals  have  been  sent  to  different 
parts  of  Massachusetts,  to  Maine  and  other  states,  and  if  my 
memory  is  correct,  to  California.  Opperdoes  6th,  is  at  the 
Togus  Military  Asylum,  near  Augusta,  Me.  The  superin- 
tendent is  "  soon  to  import  direct  from  Holland,  through  the 
American  Consul  at  Hamburg,  one  bull,  one  cow  and  one 
heifer,  all  of  different  strains  of  blood;  the  order  being  to 
obtain  the  best  animals  to  be  found  in  the  country." 

Another  importation  was  made,  as  the  following  letter  from 
(Jerrit  S.  Miller,  Peterboro,  Madison  County,  N.  Y.,  will 
show.  He  says :  "  My  cattle  were  imported  by  my  father, 
in  October,  1869,  and  have  been  in  my  possession  since  that 
time.  I  suppose  they  are  not  intimately  related  to  any  herd 
in  this  country.  *  *  *  i  hope  to  have  calves  for  sale 
next  year.  My  two  younger  cows  have  heifer  calves ;  the 
oldest  cow  has  not  calved  yet.  The  two  younger  ones  are 
giving  daily  sixty-eight  to  seventy  pounds  of  milk.  One  six 
year  old  has  given  the  past  week  over  seventy  pounds  per 
day.  Her  greatest  yield  in  one  day  was  74i  lbs.  I  feed 
four  quarts  of  grain  with  a  poor  pasture.  I  milk  them 
three  times  each  day.  I  think  they  are  the  stock  for  our 
dairy  districts." 

I  have  -within  two  years  read  of  another  importation, 
owned  in  Rhode  Island  —  a  few  animals,  —  but  I  have  not  the 
particulars  at  hand. 

In  view  of  these  facts  our  conclusions  are,  that  all  these 
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importations  were  made  with  good  judgment,  and  with  spe- 
cial reference  to  obtaining  superior  milking  stock. 

Consul  William  Jarns  was  a  man  of  much  experience  in 
importing.  He  purchased  and  forwarded  thousands  of  sheep 
from  Spain,  soma  swine  and  these  cattle  from  Holland. 
That  a  consul  is  a  proper  person  through  whom  to  obtain 
the  best,  is  seen  in  the  fact  that  at  the  present  day,  when 
commercial  intercourse  is  comparatively  free  from  embar- 
rassments. Gen.  Tilton,  of  Maine,  chooses  a  consul  as  an 
agent  to  obtain  Dutch  cattle.  In  his  official  capacity  he 
comes  in  contact  with  wealthy  and  distinguished  individuals, 
who  are  often  eminent  agriculturists,  and  capable  of  giving 
aid  in  selecting  those  choice  specimens  of  stock  that  shall  be 
sent  to  a  foreign  country.  Then,  again,  I  have  it  from  a 
gentleman  acquainted  with  the  Jarvis  farm  and  stock  froin 
1820  to  1880  and  thereafter,  that  Mr.  Jarvis  was  very  par- 
ticular in  breeding  his  stock,  and  was  not  indifferent  to  its 
excellences  and  purity. 

The  Orange  County  Milk  Association  was  organized  in  a 
county  that  has  a  national  reputation  for  the  excellence  of 
its  dairy  products,  and  with  a  view  of  improving  their  al- 
ready good  stock,  they  import  animals  again  and  again  from 
Holland,  and  find  this  Dutch  stock  very  superior  milkers. 
There  is  reason  to  believe  they  bought  the  very  best  that 
could  be  obtained. 

The  Chenery  importation  was  selected  from  the  best  herds 
without  regard  to  expense,  and  the  same  is  doubtless  true 
of  all  the  others,  and  no  sane  man  would  select  an  ordinary 
cow  for  the  risk  and  expense  attending  a  long  journey,  with 
the  idea  of  founding  a  herd  of  superior  stock.  Those  ordi- 
nary animals  will  come  when  there  is  such  a  speculation  in 
Dutch  stock  that  any  black  and  white  nub-horned  cow  will 
26 
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sell  at  a  high  price  on  account  of  her  being  Dutch  and  not 
because  of  any  individual  excellence. 

Such  being  the  case,  an  individual  starting  a  herd  would 
act  as  wisely  to  select  from  different  herds  here  as  others 
have  in  Holland,  and  the  progeny  would  as  truly  be  thor- 
oughbred as  the  descendants  of  the  original  importations. 
And  doubtless  the  gentlemen  before  mentioned  will  in  time 
purchase  animals  of  each  other  without  detriment  to  their 
several  herds,  but  rather  to  their  advantage. 

In  regard  to  the  term  Hbhtein,  now  often  applied  to  this 
stock,  it  is  belie't'ed  to  be  of  somewhat  recent  application, 
and  in  no  way  a  better  term  than  Dutch.  It  was  not  used 
in  reference  to  Mr.  Chenery's  cattle  by  Mr.  Dadd,  in  1858, 
and  only  occasionally  by  Mr.  Flint  still  later,  or  by  Mr. 
Chenery  in  1864.  It  does  not  indica,te  a  different  breed 
from  other  importations  called  Dutch,  or  the  great  mass  of 
cattle  seen  in  various  parts  of  Holland,  and  called  invariably 
Dutch  cattle.  A  breed  of  cattle  so  numerous  as  Prof.  Cook 
found  them  in  1870  —  indeed  the  favorite  cattle  at  the  Agri- 
cultural College,  and  among  all  the  best  dairymen  in  Hol- 
land —  are  more  deserving  of  the  national  name,  Dutch  cat- 
thy  than  of  the  name  of  a  small  district  or  section.  When 
a  name  has  become  accepted,  no  change  should  be  adopted 
without  good  cause.  The  effort  to  change  the  title  of  the 
Spanish  Merino  to  American  Merino  results  in  more  confu- 
sion of  terms  than  existed  before.  It  is  evident  that  if 
Holstein  is  considered  a  fashionable  name,  Dutch  cattle  in 
Holland  and  across  the  ocean  will  become  thoroughbred 
Holsteins  when  they  are  landed  in  America.  Under  what- 
ever term  they  may  be  known,  their  superior  qualities  re- 
main the  same. 
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WHAT  BREED  OF  HORDES  SHALL  WE 
RAISE  ? 


A  PAPER  READ    BEFORE  THE  STATE    BOARD  OF  AGRICULTURE, 
AT  BRANDON,  JUNE  8,  1871. 

BY  COL.  E.  S.  STOWELL,  OF  COKNWALL. 


When  I  received  the  invitation  of  your  Secretary  to  pre- 
pare a  paper  to  be  read  at  this  meeting,  I  thought  for  seve- 
ral seemingly  valid  reasons  that  I  could  not  accept  it ;  that 
it  was  out  of  my  line  to  even  attempt  written  essays, 
and,  with  the  hurry  of  the  season  upon  me,  was  not  to  be 
thought  of. 

But  I  did  think  of  it,  and  with  second  thoughts  came  the 
conviction  that  it  would  be  ungenerous  shrinking  from 
known  and  presented  duty  to  refuse  my  mite,  though  small, 
towards  the  advancement  of  practical  agriculture  and  stock 
breeding  in  Vermont ;  the  more,  when  gentlemen  whose 
interests  did  not  seem  to  ally  them  so  intimately  to  the 
business  as  did  mine,  were  willing  to  devote  their  time  and 
thoughts  to  its  proper  advancement  and  support.  I  con- 
sented, therefore,  to  write,  but  what  should  by  my  subject  ? 

I  presume  that  the  Committee  of  Arrangements  have  given 
invitations  to  men  in  difiFerent  branches  of  agriculture,  stock 
raising,  &c.,  with  a  view  to  getting  a  variety,  and  that  prob- 
ably one  of  my  two  specialties  would  be  acceptable  from  me. 
But  which  ?  Would  it  be  that  the  poor  despised  slaughtered 
Merino  sheep,  that  so  many  thousands  have  hated  bad  enough 
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to  kick,  and  ^ould  even  go  out  of  their  way  to  do  it,  ( I 
don't  know  why,  unless  the  sheep  bit  them,)  had,  suddenly, 
under  an  awakening  sense  that  just  one  sheep  too  much 
had  been  killed,  that  just  one  wool  skin  too  many  (  with  its 
three  year's  growth  of  wool  )  had  been  imported,  (  fleeces 
taken  in  that  way  cannot  be  duplicated,)  and  that  there  was 
a  probable  lack  of  raw  material  for  textile  fabrics  in 
America,  not  alone,  but  in  South  America,  in  Australia,  and 
in  Continental  Europe  beside ; —  could  it  be,  I  say,  that  un- 
der these  influences  the  Merino  sheep  had  arisen  in  the  scale 
of  valuations  until  the  people  again  wanted  to  hear  what 
their  special  lovers  and  breeders,  and  may  I  not  say  without 
egotism,  improvers,  thought  of  their  prospects  ?  Nay,  not 
yet.  Large  bodies  move  slowly,  and  the  old  smarts  are  not 
yet  healed  ;  only  a  few  discern  the  light  in  the  east,  the  sure 
forerunner  of  the  day,  and  the  people  are  not  quite  ready 
to  hear  sheep  presented  again. 

Ah  well :  then  it  must  be  somebody  has  told  spmebody 
else  that  I  love  horses.  I  do,  Mr.  President.  I  do,  my 
friends.  The  noblest  animals  of  God's  creation !  His  sec- 
ond best  gifl  to  man  !  And  I  always  have,  ( I  pity  the  man 
who  don't,)  and  I  have  always  made  them,  their  history  and 
their  breeding,  a  special  study,  and  I  propose  to  give  you 
in  this  paper  my  views  of  what  kind  of  horses  our  farmers 
of  Vermont  should  breed  for  most  and  surest  profit,  and 
how  under  existing  circumstances  to  secure  them.  Perhaps 
I  can  make  myself  best  understood  by  first  using  the  nega- 
tive, and  stating  what  we  ought  not,  because  we  can't  aflford 
to  breed.  ^ 

1.  We  can't  afiFord  to  breed  the  class  of  horses  we  have 
been  breeding  —  Morgans,  Black  Hawks,  French  or  what- 
ever blood  they  may  be,  of  from  fourteen  to  fifteen  hands 
in  height,  and   weighing   from  800  to  900  pounds,  for  the 
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reason  that  they  will  cost  the  grower  at  four  .or  five  years 
of  age  more  than  they  will  bring  in  any  market  available  to 
us.  I  estimate  it  will  cost  150  per  year  to  grow  colts  as 
they  should  ber  grown,  at  the  least,  and  we  all  know  that 
from  $150  to  $200  is  a  good  average  price  for  this  class, 
and  they  are  but  little  sought  for  at  that.  Horse  buyers  in 
Vermont  are,  and  have  been  for  several  years,  like  angel 
visits,  few  and  far  between,  not  because  of  lack  of  buyers, 
but  because  we  liave  not  the  class  of  horses  that  the  market 
demands.  Our  horses  are  too  small  and  too  light  boned, 
and  too  much  pinched  up. 

2.  We  can't  aflFord  to  raise  the  heavy  draft  horse,  or  the 
Suffolk  Punch,  Percheron,  Norman,  &c.,  for  the  reason  that 
the  richer  fields  of  the  west  can  grow  them  so  much  faster 
and  cheaper  than  ours,  that  we  shall  find  ourselves  perpet- 
ually behind  and  undersold.  They  require  rich  feed  and  in 
unlimited  quantities  —  whereas  our  Vermont  fields  are  some- 
times limited  in  their  supply.  However,  the  demand  for 
such  horses  is  good,  and  prices  fair,  and  to  western  growers 
undoubtedly  of  slow  and  sure  profit. 

3.  We  can't,  as  fanners,  afibrd  to  breed  the  small  trot- 
ting horse.  This  statement,  I  am  aware,  will  meet  with  some 
questionings,  but  1  speak  advisedly,  and  believe  the  experi- 
ence of  many  thousands  of  horse  breeders,  reluctant  as  they 
may  be  to  admit  it,  is  proof.  The  Rev.  Mr.  Gurney,  of 
Maine,  says  that  although  ft  is  claimed  that  the  breeding  of 
trotting  horses  distinctively  as  a  source  of  profit  in  Maine  is 
a  failure,  yet  when  speed  is  connected  with  other  qualities 
for  general  use  and  taste,  such  as  size,  color,  style,  &c., 
there  is  no  doubt  about  its  value  and  the  profitableness  of 
the  business  of  breeding  horses.  (  This  is  not  strictly  a  lit- 
eral quotation,  perhaps  near  enough  to  get  the  idea.)  The 
per  centage  of  trotters  is  exceedingly  small,  even  in  the  best 
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of  families,  although  it  is  evidently  increasing.  Some  wri- 
ters say  five  per  cent ,  others  less,  make  trotters  of  special 
value ;  at  the  best  five  trotters,  ninety-five  not  trotters,  in  the 
hundred.  The  breeding  of  the  five  is  remunerative  to  the 
breeder,  if  he  is  at  the  same  time  horseman  enough  to  de- 
velop his  colts  and  show  them  to  advantage ;  otherwise  some 
lucky  dealer  gets  the  profit  of  the  breeding  in  the  fast  colts, 
for,  as  it  has  been  previously  shown,  small  horses  without 
speed  cannot  be  bred  with  profit,  and  he  that  bears  the  la- 
bor and  expense  with  the  hope  of  gain,  finds,  in  the  end, 
nothing  but  loss,  except  the  consolation  that  he  has  raised  a 
good  horse  and  a  trotter. 

These  are  some  of  the  negatives,  perhaps  sufficient  for  the 
occasion — the  darker  shades  of  the  picture.  Are  there  no 
light  ones  ?  I  believe  there  are,  gentlemen.  A  good  sized, 
rangy,  btyli&h,  open-gaited  and  enduring  horse  of  a  good 
color,  bay  for  instance,  from  15i  to  16  hands  high,  weighing 
1000  to  1150  pounds,  will  always  bring  a  good  price,  and 
can  just  as  well  be  bred,  and  bred  fast,  as  smaller  sizes  and 
indifferent  colors. 

I  was  taught  in  my  early  days  that  the  true  theory  of 
breeding  was  to  cross  a  large,  roomy,  strong-boned,  coarse 
mare  with  a  smooth,  stylish,  trappy  little  horse.  Mr.  Bon- 
ner's mare  Peerless,  by  American  Star,  from  a  Messenger 
mare,  Mr.  Smith's  mare  Nonesuch,  by  Lambert  from  Mr. 
Baldwin's  Black  Hawk  and  Henry  mare,  are  examples,  and 
in  the  days  of  Black  Hawk  that  system  gave  very  satisfac- 
tory results,  and  I  have  no  doubt  a  more  uniform  class  of 
horses  than  if  bred  the  other  way.  We  recall  some  few 
thus  bred  of  excellent  stamina  and  generous  proportions,  as 
Plato,  Addison,  Pathfinder,  Rockwood  horse,  and  his  renown- 
ed son  Gen.  Knox,  among  stallions ;  Belle  of  Saratoga, 
Lady  Sherman,  Lady  Litchfield,  and  Boston  Queen,  among 
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mares.  Black  Hawk  found  many  good  mares  in  Vermont, 
descendants  of  Hambletonian,  Aurelius,  Henry,  St.  Charles, 
Liberty,  &c.,  and  these  were  their  produce,  and  the  product 
set  all  the  world  agog ;  for  the  beauty,  symmetry  and  gen> 
eral  usefulness  of  Black  Hawks  bred  from  such  mares  was  a 
wonder  to  all ;  but  as  those  old  mares  have  passed  away, 
and  the  stock  of  Black  Hawk  interbred  or  bred  to  smaller 
Morgans  or  French,  results  have  been  to  decrease  size  and 
bone,  and  spoil  the  business  and  our  reputation,  fastening 
upon  us  a  small  sized,  chubby,  rugged  little  horse  to  be  sure, 
but  degenerated  in  size,  and  without  the  power  of  recupera- 
tion, unless  by  slow  and  tedious  process,  of  careful  and  dis- 
criminating selections  of  proper  animals  of  the  species  for 
long  series  of  years,  too  long,  I  think,  for  Yankee  patience 
to  endure.  With  sheep,  in  flocks  of  hundreds,  ten  years  ex- 
perience is  more  than  a  lifetime  with  the  number  of  mares 
that  we  individually  are  able  to  keep.  My  experience  in 
sheep  has  taught  me  that  likes  dorCt  produce  likes  exactly, 
but  intensify  characteristics  and  especially  peculiarities. 
Now,  then,  if  we  breed  small  horses  the  product  is  smaller. 
The  Mexican  mustang  and  the  Indian  pony  are  examples  of 
continued  degeneration  in  size.  These  small,  hardy  little  fel- 
lows are  descended,  no  doubt,  from  those  horses  of  Cortez, 
considered  by  the  Aztecs  half  man,  and  real  Centaurs,  and 
there  is  no  reason  to  believe  but  they  were  of  full  propor- 
tion when  imported,  for  how  else  could  they  have  carried  the 
mailed  warrior,  and  in  addition  their  own  stout  covering  ? 

If  breeders  would  provide  themselves  with  such  mares  as 
were  in  the  days  of  Black  Hawk,  small,  fast  stallions  would 
produce  equally  good  and  better  stock  than  was  produced 
then.  But  will  they  ?  Is  it  not  the  tendency  of  nearly  all 
to  breed  from  what  they  have,  especially  if  rendered  un- 
serviceable by  hard  work  or  strains,  even  if  small  ?     I  think 
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it  is,  and  you  no  doubt  agree  with  me,  and  it  is  not  so  very 
destructive  after  all  as  we  have  sometimes  thought,  if  care  is 
used  not  to  breed  from  horses  having  hereditary  ailments, 
provided  a  judicious  choice  of  stallion  is  made,  for  it  is  no 
doubt  true  the  close  built,  sound,  swelled  muscled  little 
Black  Hawk  or  Morgan  horses  have  as  much  true  stamina 
as  any  in  the  world.  I  remember  the  remark  of  a  gentle- 
man, last  summer,  one  evidently  traveled  aud  observant,  and 
withal  a  true  lover  of  the  horse.  Sitting  upon  the  Addi- 
son House  steps,  in  Middlebury,  on  a  public  occasion,  he 
watched  the  teams  come  in  from  the  country.  Looking  up, 
he  says :  "  Nowhere  have  I  ever  seen  horses  come  into  town 
hitched  to  heavy  buggies,  with  two,  three  and  even  four 
loaded  in,  that  would  take  their  loads  up  such  a  hill  as  that, 
at  such  a  rate  of  speed,  without  hitching,  bobbing  or  jump- 
ing ;  and  those  sturdy  little  fellows  don't  seem  to  know  that 
they  have  any  load  behind  them  at  all."  These  are  quali- 
ties, gentlemen,  that  we  cannot  afford  to  lose,  and  it  is  not 
necessary  we  should.  In  the  last  few  years  there  has  been  a 
growing  opinion  in  the  minds  of  the  most  intelligent  horse 
breeders  of  our  land,  that  the  old  theory  of  large  female, 
small  male,  though  good  in  practice,  must  give  place,  in 
a  measure,  to  the  absolute  facts  as  they  are  developed 
from  day  to  day  and  year  to  year ;  that  the  fastest  and 
best  horses,  those  showing  the  best  staying  and  enduring 
qualities,  are  being  produced  by  breeding  the  small,  fine 
boned,  enduring,  cheerful,  courageous  female  to  the  coarse 
boned,  larger  sized,  heavy  trotting  horse ;  the  produce  tak- 
ing their  bottom,  their  nerve,  and  their  indomitable  courage 
from  the  dam,  and  their  square  trotting,  long,  low,  sweeping 
stride  from  the  sire. 

Such  has  been  the  result  in  Kentucky  from  crossing  that 
coarse  old  horse,  Mambrino  Chief,  with  their  fine-boned 
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thoroughbreds,  and  Lady  Thorn,  Mambrino  Pilot,  Bay  Chief, 
Bold  Chief,  Ericson,  Woodbum  Pilot,  Claybrino  (two  of 
our  Stock  Farm  horses,)  and  many  others  well  known  to 
horsemen  are '  the  products.  Mambrino  Bertie,  just  pur- 
chased by  Mr.  Bonner,  that  prince  of  horse  buyers,  trotted 
last  year,  a  two-year-old,  in  2:40i.  Such  has  often  been  the 
result,  in  Orange  County,  N.  Y.,  only  more  so,  crossing 
Rysdyk's  Hambletonian,  that  double  son  of  old  Messenger, 
and  who  doubts  but  he  is  a  coarse  horse,  if  any,  let  them 
look  at  this  his  faithful  likeness,  [showing  print],  and  note 
his  big  head,  long  ears,  high  hip  and  tail,  and  heavy  boned, 
crooked  and  almost  curby  jointed  leg,  and  be  convinced. 

This  horse,  crossed  with  American  Star  mares,  that  fine 
old  descendant  of  the  four  miler  Henry,  has  produced  as 
many,  perhaps  more  exceedingly  fast  staying  horses  than  any 
other.  Hiram  Woodruff  says :  "  The  Messenger  cross  gives 
the  Stars  size,  strength,  and  bone,  and  Counteracts  their 
hereditary  tendency  to  contraction  of  the  feet.  We  may 
say  that  any  cross  that  would  produce  a  Dexter,  George 
Wilkes,  Major  Winfield,  Aberdeen,  Startle,  Socrates,  and 
so  on  to  almost  unlimited  numbers,  was  a  good  one ;  but 
when  we  consider  that  these  crosses  not  only  give  as  large  a 
per  cent,  of  fast  trotters  as  any  other,  but  also  to  the  every- 
day breeder  a  sure  thing  in  size,  style  and  good,  slashing 
open  gait,  so  that  led  out  at  four  years  old  to  the  halter  by 
any  farmer's  lad  that  could  run  fast  enough,  they  would 
easily  bring  highly  remunerative  prices  to  the  breeder,  not 
only  for  the  five  in  a  hundred,  but  for  the  95  withal.  We 
have  reached  the  point  long  aimed  at,  a  class  of  horses  in 
which  each  and  every  one  will  be  worth  all  he  costs  —  a 
class  of  fa^t  horses  suitable  for  the  road  in  light  or  heavy 
hitch,  for  the  wagon  or  the  plow.  Who  does  not  know  that 
27 


Digiti 


zed  by  Google 


210  STATE  BOARD  OP  AGRICULTURE,   AC. 

for  every  sixteen  hand  bay  colt,  of  good  form  and  gait  at 
four  or  five  years  of  age,  there  will  be  plenty  of  purchasers 
at  from  $300  to  $500  each  ?  And  has  not  the  expenence  of 
gentlemen  that  have  bred  thoroughbreds  to  Abdallah  and 
Mambrino  Chief  in  Kentucky,  American  Stars  to  Abdallah 
and  his  renowned  son  Rysdyk's  Hambletonian  in  Orange 
County,  N.  Y.,  demonstrated  the  fact  that  the  greatest  and 
best  results  may  be  expected  from  thus  breeding  the  light, 
fine,  cheerful,  staying,  Black  Hawk  Morgan  or  Ethan  Allen 
mare,  to  the  larger  coarser.  Messenger  or  Bashaw,  (which  is 
almost  identical,  as  the  dam  of  young  Bashaw,  the  progenitor 
of  all  the  race  of  Bashaw  trotters,  was  a  Messenger  mare,) 
stallion,  or  indeed  to  any  coarser  trotting  stallion  of  good 
blood  and  action,  as  is  shown  by  many  a  later  performance  ? 
Even  this  spring  I  have  in  mind  two  prominent  examples. 
Thomas  Jefferson,  by  the  larger,  coarser,  trotting  horse 
Toronto  Chief,  dam  Gipsey  Queen,  a  fine  thoroughbred  Glen- 
coe  and  Wagner  mare,  is  thought  to  be  the  most  promising 
young  stallion  in  America,  winning  every  race  he  started 
for  last  season,  and  but  a  few  days  since  at  Fleetwood  in  27, 
28i  and  29,  and  at  the  same  meeting  a  six  year  old  mare 
Heatherbloom,  by  Duke  of  Wellington,  a  large,  coarse  Mes- 
senger horse,  out  of  a  small  thoroughbred  mare  called 
Heathbloom,  owned  by  Mr.  Griffin,  of  Middletown,  Ct.  (I 
have  often  seen  her  and  many  of  her  colts  at  his  farm.) 
This  mare,  at  her  first  appearance  in  the  three  minute  class, 
won  in  2:38,  and  was  sold  for  $10,000. 

These  examples  I  have  presented  to  show  that  we  in  Ver- 
mont, with  our  sturdy,  little  mares,  can  hope  to  produce  by 
breeding  to  large,  rangy,  strolling  stallions,  as  fine  and  val- 
uable horses  as  the  best,  adding  stride  and  size  to  their  known 
good  qualities  ;  and  I  believe  the  day  is  near  at  hand,  when 
this  opinion  will  be  generally  adopted.     The  managers  of 
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our  Stock  Farm  are  of  this  opinion,  as  is  evident  by  the 
purchase  of  six,  two  stallions  and  four  mares,  from  the  old 
Mambrino  Chief,  Abdallah,  and  Bashaw  crosses,  and  Wall- 
kill  Chief  of  the  Hambletonian  Star  and  Bashaw,  for  the 
improvement  of  horses  in  Vermont.  This  is  my  opinion  and 
has  for  sometime  been,  and  it  was  distinctively  upon  this  opin- 
ion that  I  purchased  Mambrino  Chief,  one  of  the  best  sons 
of  the  old  renowned  trotter,  Geo.  M.  Patchen,  (the  progen- 
itor of  Lucy,  Geo.  M.  Patchen,  Jr.,  Godfrey's  Patchen,  Mc- 
Donald's Patchen,  Griffin's  Patchen,  Victor  Patchen,  New 
Jersey,  Danvers  Boy,  Ashland  Patchen,  and  many  others,) 
combining  Bashaw  and  Messenger  blood  by  repeated  strains, 
of  whom  Hiram  Woodruflf  says :  "  When  everything  is  con- 
sidered, I  am  under  the  impression  that  Gteo.  M.  Patchen 
was  the  best  horse  that  Flora  Temple  ever  contended  with, 
and  that,  therefore,  their  names  must  go  down  linked  to- 
gether as  those  of  the  best  mare  and  the  best  staHion  that 
have  yet  appeared. 

These  considerations  of  facts,  gentlemen,  hastily  and  im- 
perfectly made  though  they  be,  are  facts,  nevertheless,  and 
warrant  me  in  proclaiming,  and  I  do  proclaim  boldlt/  to  the 
farmers  and  breeders  of  Vermont,  to  go  on,  fearless  and 
hopefully,  and  breed  their  small  but  truly  valuable  mares  to 
larger  sized,  strong  boned,  well  bred,  trotting  stallions,  and 
reach  a  sure  and  satisfactory  reward.  But  in  all  conscience, 
never  breed  a  little  horse  to  a  little  mare ;  they  have  large 
strains  in  common,  or  are  satisfied  to  breed  what  we  are  fast 
approximating,  Mustang  Kanucks,  or  Indian  Ponies. 

Mr.  Douglass,  of  Whiting,  concurred  with  Col.  Stowell's 
position,  that  we  required  more  size  and  bone  in  our  Ver- 
mont horses,  but  demurred  from  the  doctrine  of  large  horse 
to  small  mare  as  a  rule.     Still  he  thought  if  we  must  breed 
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from  small  mares,  large  horses  were  required.  We  want  no 
more  ponies.  Large  and  rangy  mares  have  been  sold  out 
of  this  State  in  large  numbers,  and  it  is  working  our  ruin. 
Such  mares  should  not  be  sold  at  any  price,  but  the  tempta- 
tions are  great.     Yet  farmers  who  regard  them  must  not 

• 
}ield  to  it.     Let  the  farmers  believe  this,  and  if  this  Board 

will  convince  them  of  it,  it  will  be  doing  invaluable  service. 

Mr.  Sumner,  of  Brandon,  objected  to  breeding  for  speed. 
The  percentage  of  such  is  too  small  to  make  it  profitable. 
Breeding  such  stock  leads  to  a  greater  loss  in  morals  than 
to  gain  in  money  or  good  horses.  Still  he  concurred  on  the 
main  question.  Large  mares  were  desirable.  No  ponies 
ought  to  be  bred.  If  small  mares  are  bred  from,  we  must 
use  larger  horses,  yet  not  too  large,  for  obvious  reasons. 
There  ought  to  be  not  over  one  hundred  pounds  diflFer- 
ence,  continuing  to  rise  as  the  stock  increases  in  size,  until 
the  desired  weight  is  reached. 

Col.  Merritt,  of  Brandon,  thought  Col.  Stowell  was  not  fully 
understood  by  all  upon  the  modes  which  he  proposed.  He 
had  spoken  of  our  small  mares,  which  will  be  bred  from  be- 
cause there  were  so  many,  and  he  had  recommended  to  cross 
them  with  horses  like  the  Hambletonians,  because  it  was  the 
only  mode  to  get  us  size  and  bone.  He  thought  a  man  who 
had  made  this  matter  a  life  long  study,  as  Col.  Stowell  had 
done,  was  qualified  to  teach,  and  should  be  regarded  as  an 
authority,  rather  than  men  who  had  never  bred  systemati- 
cally, or  made  breeding  a  matter  of  science,  close  observa- 
tion and  study. 

Prof.  Collier  briefly  supported  the  same  view.  The  de- 
termination of  all  these  points  depends  upon  scientific  study 
of  the  data,  and  a  carefully  conducted  and  accurate  record 
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system  of  experimentation.  In  connection  with  this  matter, 
he  took  the  opportunity  to  speak  in  commendation  of  Dar- 
win's Work  on  the  Variation  of  Plants  and  Animals  under 
Domestication,  as  a  valuable  aid  to  the  practical  worker  in 
farming  and  breeding. 

Mr.  Douglass,  while  agreeing  in  the  main  with  Col.  Stow- 
ell,  protested  against  breeding  for  speed  alone.  Many  of 
the  fastest  horses  were  worthless  for'  anything  but  racing — 
not  worth  sixpence  a  hundred.  We  want  facts  not  simply 
in  regard  to  speed,  but  upon  endurance,  intelligence,  docil- 
ity, and  general  usefulness. 

Col.  Stowell  thought  he  should  have  to  read  his  paper 
over  again,  as  it  seemed  to  be  so  misunderstood.  He  did 
not  advocate  breeding  800  lb.  mares  to  1600  lb.  horses,  nor 
did  he  undervalue  the  qualities  of  the  Morgan  horse,  as  he 
was  in  his  prime.  He  believed  the  Morgan  was  the  result 
of  a  cross,  and  when  it  came  to  interbreeding  there  was  de- 
terioration. We  want  another  cross,  and  ho  recommended 
one  that  would  bring  in  size,  bone,  endurance  and  style.  We 
have  got  to  do  this  with  the  mares  we  have,  and  how  other- 
wise shall  it  be  done  than  upon  the  principles  I  have  advo- 
cated ?  A  cross  of  a  900  or  a  1000  lb.  mare  with  a  1100 
or  1200  lb.  horse,  with  bone,  ranginess,  and  endurance,  is 
not  too  violent  a  cross. 
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A  FAPEK  READ  AT  THE   LATE  MEETING  OF  THE  STATE  BOARD 
OP  AGRICTTLTITRE  AT  MONTPELIER, 

BT  LEANDER  COBURN,  ESQ.,  OF  EAST  MONTPELIER. 


After  a  few  general  remarks  tending  to  show  that  in  the 
manufacture  of  maple  sugar,  as  in  the  manufacture  of  butter 
and  cheese  and  other  articles,  the  better  the  quality  the 
greater  the  profit,  Mr.  Coburn  proceeded  with  his  subject 
as  follows  : 

I  presume  there  are  those  here  who  will  disagree  with  me 
on  some  points ;  it  would  be  strange  if  there  were  not,  and 
those  that  do,  I  hope  will  have  a  chance  to  express  their 
opinions,  and  improve  the  opportunity.  In  the  first  place 
there  is  but  little  to  be  said  on  the  subject  or  mode  of  tap- 
ping the  trees,  for  nearly  all  agree  that  it  is  the  best  way  to 
use  a  small  bit,  f  or  J  inch,  to  tap  with,  as  the  tree  will 
yield  as  much  sap,  and  the  wound  will  grow  over  much 
sooner  than  it  would  to  use  a  large  bit.  The  metallic  or  tin 
spout  is  a  great  improvement  on  the  old  wooden  spout  used 
after  the  tapping  iron,  which  cut  a  broad  gash  through  the 
bark  into  the  wood  that  took  years  to  heal.  In  my  father's 
sugar  orchard  there  were  many  trees  badly  injured,  and 
some  were  hollow,  from  the  effect  of  one  year's  tapping  with 
an  ax.    The  man  that  commenced  on  and  cleared  up  the 
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farm  used  to  tap  with  an  ax ;  he  would  cut  some  four  or  fi'^e 
boxes  or  gashes,  one  above  the  other,  aud  then  strike  in  his 
ax  below  these  gashes  and  put  in  a  spout  as  wide  as  the  bit 
of  his  ax.  The  consequence  was  that  in  three  or  four  years 
his  sugar  trees  would  be  gone,  and  then  he  would  move  his 
boiling  works  to  another  place  and  commence  with  another 
stock  of  trees,  which  was,  in  my  opinion,  poor  policy,  for 
the  longer  trees  are  tapped  the  sweeter  the  sap  becomes. 
This  I  know  from  my  first  experience  in  sugar  making. 
When  I  was  a  boV  I  purchased  one  hundred  sap-tcbs,  and 
commenced  sugaring  on  my  own  hook,  with  trees  that  had 
never  been  tapped  before,  and  my  brother,  older,  sugared  in 
what  we  called  the  old  sugar  place,  and  we  found  that  his 
sap  was  nearly  twice  as  sweet  as  mine.  A  neighbor  had  a 
sugar  orchard  lying  by  the  side  of  our  old  sugar  orchard, 
which  had  not  been  tapped  but  a  part  of  the  time,  and  his 
sap  was  not  as  sweet  as  ours.  Therefore,  from  the  forego- 
ing I  draw  the  conclusion  that  by  continued  tapping  the  sap 
becomes  sweeter,  but  where  the  extreme  limit  is,  in  this  di- 
rection, I  know  not,  nor  do  I  know  that  it  has  ever  been 
reached. 

The  main  points  on  which  the  quality  of  sugar  depends 
are,  first,  the  sweetness  and  cleanliness  of  the  tubs  and 
everything  connected  with  the  sugar  orchard,  and  without 
this  requisite  no  one  can  make  the  best  quality  of  sugar.  And 
I  think  that  tin  tubs  are  much  better  than  wooden  ones,  for 
tin  tubs  are  easier  kept  clean  and  sweet.  The  sap  will  pen- 
etrate the  wood  of  the  wooden  tub,  and  sours  and  dries  dur- 
ing the  last  part  of  sugaring ;  and  another  advantage  tin  has 
over  wood  is,  you  can  gather  the  sap  earlier  in  the  morning 
from  the  tin  tubs  than  you  can  from  the  wooden  ones.  Most 
of  the  wooden  tubs  are  manufactured  of  timber  embracing 
the  sap  as  well  as  the  heart  timber.     This  sap  wood  sours 
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much  quicker  than  the  heart  wood,  so  that  heail;  tubs  are 
preferable  to  those  containing  the  sap  wood.  I  notice  that 
some  use  wooden  tubs  painted  inside  and  out,  and  think 
them  preferable  to  tin,  as  they  do  not  warm  the  sap  as  much 
in  a  sunny  day  as  the  tin  does,  and  will  therefore  keep  the 
sap  longer  sweet,  but  the  fact  is  that  sap  should  not  stand 
in  any  tubs  any  longer  than  one  can  help,  and  as  sap  can  be 
gathered  from  a  tin  tub  whenever  it  is  warm  enough  for  sap 
to  run,  and  as  sap  will  keep  longer  in  bulk,  if  gathered  when 
it  is  cold,  than  it  will  in  the  sap-tubs,  it  gives  the  tin  tubs  an 
advantage  in  this  direction. 

Sap  should  be  gathered  and  boiled  as  soon  as  possible 
after  it  has  left  the  trees.  This  is  one  of  the  main  points, 
on  which  good  or  poor  sugar  depends,  for  the  longer  sap 
stands  after  it  has  left  the  tree,  before  it  is  boiled,  the  more 
color  there  will  be  in  the  sugar.  Sap  should  be  strained 
before  it  is  boiled,  to  take  out  all  foreign  substances,  and  in 
boiling  it,  one  should  make  it  a  point  to  syrup  oflF  quite 
often,  as  the  continued  boiling  of  the  same  sweet  for  a  long 
time  will  color  it,  and  the  boiling  apparatus  should  be  con- 
structed with  special  reference  to  this  idea,  and  the  syrup 
should  be  sugared  off  as  soon  as  it  has  stood  sufficient  time 
to  settle,  and  it  should  stand  in  tin  cans,  kept  in  a  cool,  dark 
place  if  possible.  Sap  commences  to  change  as  soon  as  it 
leaves  the  tree,  and  should  therefore  be  worked  up  as  soon  as 
possible,  and  our  motto  should  be,  in  making  sugar,  first, 
cleanliness,  second,  expeditiousness,  third,  to  get  all  foreign 
substances  out  of  it  and  put  none  in,  either  in  boiling  the 
sap  or  in  sugaring  off. 

A  prolonged  and  spirited  discussion  followed  the  reading 
of  the  paper,  which  was  carried  on  by  Prof.  Collier,  and  by 
Messrs.  Poster,  Ormsby,  Bisbee,  Andrews,  Arms,  Holden, 
and  other  well  known  sugar  makers  in  Washington  county. 
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There  seemed  to  be  a  variety  of  opinions,  even  among  those 
who  produce  the  best  article  of  syrup  and  sugar,  especially 
as  to  the  relative  merits  of  pans  for  boiling  down  the  sap, 
and  evaporators.  Mr.  Coburn,  who  read  the  paper,  had 
always  used  panj^  and  liked  them.  In  reply  to  questions, 
Mr.  Coburn  stated  that  he  always  used  smallish  pans,  but 
thought  evaporators  possessed  some  advantages,  especially 
in  boiling  faster  and  running  off  quickly,  but  were  not  so 
easily  cleansed.     He  used  galvanized  iron  for  pans. 

Mr.  Bisbee  thought  evaporators  give  a  different  flavor  and 
look  to  the  sugar  and  syrup  ;  still  he  preferred  them  to  pans. 
His  only  objection  to  it  was,  that  it  cost  about  $90,  when  he 
thought  it  ought  not  to  cost  more  than  $30. 

Mr.  Andrews,  of  Berlin,  said  he  was  able  with  an  evapo- 
rator to  produce  two  hundred  pounds  of  sugar  in  the  same 
time  that  he  could  one  hundred  and  twenty-five  with  pans, 
and  that  he  had  never  been  troubled  in  being  run  over  with 
sap  since  he  had  adopted  them.  They  required  a  little  more 
care  in  using  than  pans  did,  but  it  could  be  afforded.  He 
very  much  preferred  them. 

Mr.  Holden  and  Mr.  Arms,  from  their  own  expe- 
rience as  well  as  observation,  rather  inclined  to  pans,  and 
Mr.  Ormsby  said  he  had  never  seen  any  sugar  made  in  the 
evaporator  that  was  equal  to  that  made  in  pans. 

All  seemed  to  be  agreed  in  one  thing  —  that  the  sooner 
sap  was  converted  into  sugar  after  it  came  from  the  tree,  the 
less  color  there  would  be  in  the  sugar,  and  as  rapidity  in 
the  manufacture  was  an  important  consideration  to  produce 
the  cleanest  syrup  and  the  whitest  sugar,  the  "  evaporators  " 
seemed  to  get  a  little  ahead  at  this  point  of  the  case.  As 
to  spiles  for  tapping  the  trees,  Mr.  Bisbee  did  not  like  the 
28 
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^^  Eureka,"  or  Post  Metallic  spile,  as  it  is  called.  Mr.  Arms 
and  others  did  ;  thought  it  much  better  than  wood  ;  did  not 
plug  up  the  hole  so  much  ;  thawed  out  sooner  in  the  morn- 
ing, and  never  leaked.  The  question  was  raised  as  to  the 
galvanized,  or  zinoH5oated  pans.  Prof.  Collier  replied  that 
zinc,  which  was  a  poison,  was  easily  acted  upon  by  acids, 
and  if  acids  were  allowed  to  form  in  the  pans,  the  poison 
would  to  a  greater  or  less  extent  be  imparted  to  the  sugar. 
He  spoke  of  the  importance  of  the  sugar  interest  to  Ver- 
mont, exceeding,  as  he  learned  from  the  last  census  statis- 
tics, that  of  wool. 

Letter  from  Mr.  Harmon  Northrop^  of  Fairfield^  on  "  Maple 
Sugar  Making^ 

MR.  NORTHROP'S  LETTER. 

Dear  Sir  : — Yours  of  the  18th  is  received,  in  which  you 
solicit  my  help  in  the  cause  of  agriculture  and  manufactures. 
The  interest  that  I  feel  in  the  cause  is  the  only  inducement 
I  have  in  attempting  to  write  upon  the  subject.  I  will 
briefly  state  some  of  my  views  and  experience  in  sugar 
making. 

In  order  to  make  good  sugar,  the  first  thing  I  will  men- 
tion is  the  importance  of  having  everything  perfectly  clean 
and  sweet ;  the  sap  tubs,  storage  tubs,  pans,  and  everything 
about  the  premises. 

My  sugar  house  is  on  a  hill  side,  dug  in,  and  set  so  that 
I  can  drive  up  and  run  the  sap  with  a  spout  into  the  store 
tub.  Have  a  strainer  over  the  top  of  the  tub.  These  carry 
the  sap  by  spouts  to  all  tlio  pans  —  four  in  number.  While 
boiling  be  sure  and  skim  off  all  scum  that  rises.  I  make  my 
syrup  thick  enough  so  that  two  pailfuls  will  make  one  of 
sugar.  I  always  strain  the  syrup,  when  taken  off,  into  tubs, 
then  let  it  settle  two  or  three  days  more.     Then  when  I  go 
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to  sugar  it,  I  dip  or  pour  it  oflF  carefully,  not  letting  any  of 
the  sediment  at  the  bottom  into  the  syrup.  In  order  to  make 
good  sugar  it  is  very  important  to  boil  the  sap  as  soon  as 
possible  after  it  runs,  especially  in  the  latter  part  of  the 
season.  Some  of  my  neighbors  are  getting  evaporators.  I 
have  had  no  experience  with  them.  But  my  opinion  is  that 
they  cannot  make  as  good  an  article  in  them  as  can  be  made 
in  pans,  for  this  reason  :  it  is  sugared  without  any  settling. 
I  have  never  been  able,  as  yet,  to  make  any  syrup  so  nice, 
but  what  there  would  be  a  black,  gritty  sediment,  after  set- 
tling for  a  suitable  time.     For  this  reason  I  prefer  pans. 

I  think  it  a  good  plan,  whenever  the  sap  stops  running  for 
a  while,  to  turn  the  buckets  bottom  side  up  until  it  runs 
again.  It  keeps  them  from  souring,  which  is  quite  necessary 
in  order  to  make  good  sugar. 

Yours  truly,  Harmon  Northrop. 

Fairfield,  December  22,  1871. 

Following  the  letter  was  a  brief  discussion  upon  the 
nature  of  the  gritty  sediment  from  maple  syrup,  commonly 
termed  "  nitre."  Prof.  Johnson  said  he  had*  analyzed  it, 
and  that  it  is  principally  malate  of  lime,  a  compound  of 
malic  acid  (  which  exists  in  many  plants,  but  is  most  abund- 
ant in  apples,)  and  lime. 

Mr.  Heath,  of  Plainfield,  remarked  that  this  substance 
was  most  abundant  on  limestone  soils.  It  also  varied  in 
different  years.  Prof.  Johnson  gave  some  facts  confirmatory 
of  the  abundance  of  *'  nitre  "  from  trees  on  limestone  soils. 
He  said  on  his  father's  farm,  which  was  on  limestone,  they 
could  not  make  white  sugar,  on  account  of  this  difficulty. 
Mr.  HeathTsaid  the  objection  of  Mr.  Northrop  to  the  Ohio 
Evaporator  was  not  valid,  as  the  "nitre"  was  deposited  in 
the  evaporator  during  the  process  of  boiling. 
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Letter  from  H.  Allen  Soule^  Esq.^  Fairfield^  Vt.,  on  Maple 
Sugar  Making, 
In  your  report  of  the  meeting  of  the  Board  of  Agricul- 
ture, &c.,  held  at  Burlington,  is  a  letter  from  my  townsman, 
Hon.  Harmon  North-rop,  on  maple  sugar  making.  I  have  had 
some  experience  in  making  maple  sugar,  and  I  cannot  but 
think  some  of  Mr.  Northrop's  views  are  erroneous,  and,  go- 
ing to  the  world  with  the  practical  endorsement  of  the 
Board,  must  carry  an  influence  not  favorable  to  the  best  re- 
sults. I  therefore  beg  leave  to  present  ray  own  views  and 
experience  upon  the  subject. 

While  a  boy  at  home  we  acquired  the  reputation  of  mak- 
ing as  good  sugar  as  anybody  who  sold  their  product  in  our 
market ;  and  since  I  came  to  make  sugar  for  myself,  some 
fourteen  or  fifteen  years  ago,  I  have  earnestly  endeavored  to 
keep  up  with  all  the  improvements,  and  hold  my  position  in 
the  market  as  maker  of  an  ''  A  No.  1 "  article.  We  formerly 
made  our  sugar  in  kettles,  but  were  among  the  first  to  adopt 
the  pans  so  strongly  recommended  by  Mr.  Northrop,  and 
many  years  ago  had  all  the  spouts  and  strainers  he  speaks 
of  in  use.  We  spared  no  pains  with  our  product,  and  when 
we  heard  of  improvements  in  methods  of  manufacture  or  in  ap- 
paratus we  investigated  and  adopted  any  which  we  found  it  for 
our  interest  to.  We  think  we  were  among  the  very  first  to 
adopt  the  system  of  boiling  shallow  masses,  and  when  the 
syphon  system  of  Mr.  Smead,  of  Wallingford,  was  intro- 
duced in  that  part  of  the  State,  we  procured  the  apparatus 
and  used  it  a  few  seasons.  By  this  system  the  cold  sap  was 
all  run  into  one  pan,  and  being  kept  by  the  syphon  connec- 
tions at  the  same  level  in  all,  the  syrup  accumulated  in  the 
fourth  or  farthest  pan.  We  do  not  hesitate  to  pronounce 
this  as  great  an  improvement  upon  Mr.  Northrop's  four  pan 
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system,  as  that  is  upon  our  original  kettle  system.  Mean- 
time, wc  were  investigating  the  action  and  results  of  "  the 
evaporator,"  which  Mr.  Northrop  so  positively  condemns 
without  a  trial,  and  notwithstanding  we  were  fairly  fitted  up 
with  all  the  apparatus  named  above,  we  became  convinced 
that  our  interest  lay  in  discarding  it  altogether  and  putting 
in  "  the  evaporator."  We,  nevertheless,  determined  to 
move  safely,  and  we  took  "  the  evaporator "  only  on  trial 
the  first  year,  but  were  glad  to  pay  for  it  at  the  end  of  the 
season,  and  now,  with  all  due  deference  to  the  "  opinion  " 
of  our  venerable  townsman,  we  say  we  know  we  can  make 
more  and  bettor  sugar,  and  with  less  labor,  and  much  less 
fuel,  in  the  "  evaporator"  than  by  his  four  pan  system.  Mr. 
Northrop  evidently  does  not  understand  tlie  evaporator  sys- 
tem of  manufacture,  but  supposes  that  the  sap  is  reduced  to 
sugar  at  one  operation. 

We  do  not  know  that  such  is  the  practice  anywhere,  or 
that  it  is  recommended  by  anybody,  but  of  course  it  is  pos- 
sible, as  it  is  possible  for  him  to  make  sugar  at  one  operation 
in  his  four  pan  system.  Of  course,  the  evaporator  product 
in  such  case  would  be  very  much  superior  to  the  other,  and 
the  only  serious  obstacle  to  the  practice  is  the  presence  of 
the  substance  which  was  spoken  of  in  the  after  discussion  as 
"  nitre,"  although  it  may  be  a  question  whether,  in  the  en- 
tire absence  of  that  substance,  it  would  be  good  economy  to 
make  the  sugar  at  one  operation.  We  usually  let  our  syrup 
stand  over  night  to  settle,  but  we  do  not  approve  of  letting 
it  stand  two  or  three  days,  as  recommended  by  Mr.  North- 
rop. It  is  well  known  that  light  and  air  both  exert  unfavor- 
able influences  upon  sugar  solutions  whatever  their  density, 
and  Mr.  Northrop's  remark  about  the  necessity  of  boiling 
sap  as  soon  as  it  runs,  is  true  of  the  solution  in  every  stage 
of  the  manufacture.     The  sooner  it  is  made  the  more  crys- 
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talizable  sugar  can  be  made  from  the  sap,  and  the  less  un- 
crystalizable  sugar  drains  out  in  the  form  of  strong  molasses. 
Our  syrup  flows  from  the  evaporator  in  a  small,  steady 
stream  upon  a  sheet  of  thick  flannel,  through  which  it  per- 
colates into  the  settling  tub,  leaving  upon  the  strainer  most 
of  the  substance  spoken  of  as  "  nitre,"  the  remainder  of 
which  will  settle  in  one  night  as  well  as  in  one  year.  Un- 
like Mr.  N.,  we  havje  quite  uniformly  been  able  to  make  our 
syrup  so  nice  that  there  would  not  be  a  "  black,  gritty  sedi- 
ment at  the  bottom  after  settling  a  suitable  time,"  and  there 
is  just  where  the  evaporator  has  an  advantage,  though  by  no 
means  the  greatest,  over  the  pans. 

But  I  see  I  am  already  asking  too  much  of  your  space, 
and  with  a  word  about  this  "  nitre"  I  will  close.  Several 
years  ago,  Mr.  0.  S.  Bliss,  of  Georgia,  sent  samples  of  that 
substance,  and  two  cans  of  sap  taken  from  our  sugar  estab- 
lishment, to  the  Chemist  of  the  Department  of  Agriculture, 
at  Washington,  who  pronounced  the  substance  tartrate  of 
limey  and  furnished  specific  directions  for  treating  the  sap  so 
as  to  cause  its  precipitation.  That  report  was  published  by 
Mr.  Bliss  in  several  of  the  State  papers,  including  your  own. 
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A  PAPBR  READ  BEFORE  THE  MEETING  OF  THE  STATE  BOARD  OF 
AGRICULTURE,  AT  RANDOLPH,  JUNE  16TH  AND  16TH, 

BY  J.  J.  WASHBURN,  ESQ.,  RANDOLPH,  VT. 


One  of  the  most  attractive  places  which  the  enterprising 
farmer  can  visit  are  the  rooms  of  the  New  York  State  Agri- 
cnltural  Society,  at  Albany.  These  rooms  are  arranged  ex- 
pressly for  an  extensive  agricultural  museum,  and  contain 
samples  of  all  the  different  farm  implements  of  the  country, 
a  great  variety  of  specimens  of  farm  products,  besides  very 
many  relics  of  agriculture  in  ''  ye  olden  time."  One  of  the 
best  features  of  this  institution  is  its  accessibility,  the  doors 
being  open  to  visitors  at  least  six  hours  a  day  the  year  round. 
Among  the  many  interesting  things  here  exhibited,  no  one 
will  fail  to  be  impressed  with  the  number  and  variety  of  the 
plows  shown.  The  old  saying,  that  ^^  the  plow  is  the  great- 
est of  all  civilizers,"  seems  to  have  been  fully  realized  by 
inventors  and  manufacturers  to  the  present  day. 

Agricultural  savants  tell  us  that  the  first  plow  of  which 
we  have  any  definite  knowledge  as  to  its'  mechanical  con- 
struction, is  found  engraved  on  the  ancient  monuments  of 
Asia  Minor.  It  was  a  natural  crook,  with  the  exception  of 
a  connecting  brace,  extending  from  the  share  to  the  beam. 
A  smaller  limb,  growing  from  the  upper  part  of  the  share. 
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was  left  for  a  handle,  while  two  or  three  small  branches 
near  the  end  of  the  beam  were  left  apparently  two  or  three 
inches  long,  and  served  for  clevis,  chain,  staple  and  ring. 
It  is  supposed  that  with  a  plow  like  this  the  servants  of  Job 
^*'  were  plowing  in  the  field  when  the  Sabeans  came  upon  them 
and  drove  them  away  ;"  and  it  is  also  with  such  a  one  that 
Ulysses  plowed  the  sands  of  the  shores  of  Ithaca,  when  he 
feigned  madness  before  the  messengers  of  Agamemnon. 
Had  old  Ulysses  lived  in  moie  enlightened  days  of  agricul- 
ture, he  could  have  spared  himself  the  pain  of  pretending 
madness,  as  the  use  of  such  a  tool  would  be  considered 
prima  facie  evidence  of  the  fact.  Later  than  this  we  find 
the  plow  of  Cincinnatus  and  Cato ;  the  same  from  the  use 
of  which  Cincinnatus  was  called  to  take  the  dictatorship  of 
Rome  and  rescue  the  Eternal  City  from  the  savage  hordes 
which  then  besieged  it.  This  plow  consisted  of  a  straight 
sole,  to  which  two  pieces  of  what  might  be  termed  slitwork 
are  attached,  forming  an  acute  angle  at  the  point ;  these 
side  pieces  extend  back  nearly  as  far  as  the  sole,  and  a 
wooden  pin  sloping  backward  is  driven  into  each  near  the 
rear  end  ;  these  pins  served  to  push  away  the  soil  as  it  passed 
the  point  backward,  and  to  some  extent  prevented  the  dirt 
from  falling  back  into  the  furrow.  A  long  pin  is  set  into 
the  rear  of  the  sole  for  a  handle,  and  the  beam  passes  from 
this  through  a  standard  in  the  front  end  of  the  sole  to  the 
team.  We  can  imagine  that,  with  all  his  modesty,  the 
change  from  this  rude  avocation  to  the  imperial  dictatorship 
must  have  been  quite  pleasing  to  Cincinnatus,  thoiigh  we  are 
informed  that  his  love  for  plowing  was  so  great,  that  after 
delivering  his  country  from  the  hands  of  the  enemy,  he  re- 
tired "  beyond  Tiber  "  to  till  the  soil  again. 

The  East  Indian  plow  is  a  very  interesting  relic ;    it  has 
one  handle,  a  long  crooked  beam,  and  a  wooden  share  shaped 
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somewhat  like  a  wedge,  pointed  with  iron.  This  plow  has  a 
remarkable  history,  if  the  records  of  mythology  can  be  re- 
lied on,  and  its  origin  is  said  to  have  caused  great  commo- 
tion among  the  gods  and  goddesses  of  the  mystic  world  ;  but 
the  "  family  brew  "  was  finally  cleared  up  by  one  Triptole- 
mus,  who,  under  the  inspiration  of  our  old^  agricultural 
friend,  Ceres,  brought  out  the  plow,  finished  and  "  ready^to 
run,"  to  the  infinite  rejoicing  of  all  the  other  deities.  This 
proceeding  restored  harmony  to  the  celestial  world.  Emi- 
nent travelers  state  that  this  plow  is  still  used  in  some  por- 
tions of  India.  Not  very  much  difierent  from  this  is  the 
plow  almost  universally  used  in  Mexico  at  the  present  time  ; 
and  a  Chinese  plow  apparently  of  the  same  origin,  but  dif- 
fering a  little  in  construction,  is  also  in  the  museum. 

It  seems  that  the  first  idea  of  a  regular  mouldboard  was 
invented  about  the  beginning  of  the  last  century,  and  with 
other  improvements,  such  as  a  colter,  bridle  or  clevis,  and 
two  handles,  was  called  the  Rotherham  plow.  The  mould- 
board  was  of  wood,  covered  with  sheet  iron,  and  contained 
a  curve,  so  that  the  soil  was  first  raised  and  then  slightly 
twisted  to  the  right,  which  had  a  tendency  to  invert  it. 
Next  came  the  Berkshire  and  East  Lothian  plows,  made 
almost  wholly  of  iron,  and  working  on  the  wedge  principle, 
though  in  a  very  rude  manner. 

Passing  from  these  inventions  of  the  long  ago,  we  come  to 
the  first  cast  iron  plow  made  in  America.  This  plow,  all 
that  is  left  of  it,  is  in  the  museum ;  the  whole  casting  is  in 
one  piece,  comprising  sole,  standard,  mouldboard  and  share. 
It  acted  like  a  very  blunt  wedge,  entering  the  ground  at  an 
abrupt  angle,  raising  the  soil  slightly  and  pushing  it  almost 
immediately  to  the  right.  This  is  a  very  interesting  object. 
Taken  in  connection  with  subsequent  improvements  in  plows, 
29 
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it  shows  the  march  of  modern  inveDtion  in  this  very  import- 
ant branch  of  industry. 

Among  the  many  contributions  to  the  museum  of  later 
years,  are  the  Prouty  and  Mears'  plow,  the  Holbrook  Land- 
side  and  Swivel  plows,  the  Burch  Swivel  plow,  and  many 
other  kinds  interesting  to  the  visitor  for  their  curious  con- 
struction. It  seems  that  the  first  object  of  a  plow  was  to 
stir  up  and  pulverize  the  soil,  but  that  after  the  invention 
of  the  mouldboard,  by  which  the  sod  was  inverted,  this  ob- 
ject was  almost  forgotten  as  far  as  the  plow  was  concerned, 
and  all  the  genius  of  inventors  was  turned  toward  getting 
up  a  plow  that  would  turn  better  than  any  other,  the  pulver- 
ization being  left  for  the  harrow  to  accomplish.  This  had 
so  far  become  the  case  that  when  a  few  years  ago  the  vete- 
ran agriculturist,  Solon  Robinson,  stated  to  the  public  that 
the  best  plow  was  the  one  that  would  pulverize  the  soil  the 
best,  he  was  met  by  a  great  array  of  arguments  to  prove 
that  the  prime  object  in  plowing  was  to  turn  the  soil,  and 
this  has  conrinued  to  be  the  case  with  few  exceptions  to  the 
present  time. 

Of  modern  inventors  and  improvers  of  the  plow,  perhaps 
Governor  Holbrook,  of  Brattleboro,  stands  at  the  head. 
While  seeking  to  perfect  an  implement  which  will  thoroughly 
invert  the  soil,  he  has  combined  with  it  great  pulverizing 
power,  and  at  the  same  time  has  not  forgotten  that  lightness 
of  draught  and  ease  of  holding  are  among  the  valuable  fea- 
tures of  a  tool  so  universally  used  as  the  plow.  His 
improvements  have  also  extended  to  the  mechanical  con- 
struction of  the  implement,  bo  that  those  parts  most  subject 
to  wear  out  can  be  cheaply  renewed  at  any  time,  thereby 
obviating  the  necessity  of  buying  new  every  few  years. 
These  improvements  in  construction,  by  which  better  work 
can  be  done  with  much  less  expenditure  of  power,  and  much 
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expense  saved  in  a  term  of  years  in  the  matter  of  repairing, 
together  with  the  fact  that  none  but  the  best  quality  of  new 
Iron  and  well  seasoned  oak  timber  are  worked  into  them, 
render  it  highly  probable  that  the  Holbrook  plows  are  really 
the  cheapest  in  the  country ;  while  my  own  experiments 
with  this  and  plows  of  other  manufacture,  during  the  past 
year,  have  convinced  me  that  it  is  far  ahead  of  any  other 
in  the  work  that  it  can  be  made  to  do. 

It  is  evident  that  the  Swivel  plow  is  preferable  to  the 
Landside  if  it  can  be  made  to  turn  as  well  on  level  land, 
because  with  it  the  furrows  can  all  be  turned  in  the  same 
direction,  avoiding  dead  furrows  and  ridges,  while  on  side 
bills  they  are  an  absolute  necessity.  Within  the  past  two 
years  I  have  tried  several  different  kinds  of  plows,  and 
studied  as  carefully  as  possible  their  advantages  and  fail- 
ings. The  Birch,  Hodge,  and  ISykes  Swivel  plows  are  all 
novelties  in  their  line  and  do  pretty  good  work ;  the  Michi- 
gan Double  Swivel  plow  does  excellent  business,  but  re- 
quires too  much  team  for  the  majority  of  Vermont  farmers. 
The  Strickland  Swivel  plow,  made  at  Bradford  and  Ran- 
dolph, is  quite  extensively  used  in  many  sections  of  the 
State,  and  for  exclusive  side  hill  use  is  a  good  plow.  What 
we  want,  and  what  we  must  all  eventually  have,  is  a  plow 
that  will  work  equally  well  on  steep  and  level  land.  After 
repeated  experiments  in  this  branch  of  farming,  I  am  con- 
tent to  take  the  Holbrook  Swivel  plow  as  the  desideratum 
required,  and  use  until  a  better  shall  appear. 

Colonel  Mead,  of  Randolph,  expressed  the  opinion  that 
there  was  now  a  great  awakening  among  the  farmers  in  re- 
gard to  the  importance  and  practicability  of  pulverizing,  as 
well  as  turning  the  soil,  in  plowing.  Plows  that  can  do 
this  are  certainly  and  emphatically  labor-saving  implements. 
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Mr.  Hdbert,  of  Essex,  stated  that  the  Holbrook  Swivel 
plow  was  coming  into  use  extensively  in  Chittenden  county, 
and  was  much  approved.  He  also  spoke  highly  of  the  use  of 
the  cultivator  harrow  for  completing  thorough  pulverization. 
The  kind  of  cultivator  alluded  to  is  known  as  Shares'  patent. 

Mr.  Jameson,  of  Irasburgh,  spoke  of  the  excellent  work 
of  a  new  harrow  invented  by  Nutting,  of  Randolph.  The 
teeth  of  this  harrow  are  somewhat  share-shaped.  They  are 
made  of  spring  steel ;  there  are  many  of  them,  (forty,)  and 
they  work  well.  The  smoothing-harrow,  with  teeth  slanting 
backward,  was  described  and  commended. 

Mr.  G.  F.  Nutting,  of  Randolph,  expressed  the  belief  that 
when  harrows  were  properly  used,  they  did  not,  as  generally 
believed,  compact  the  soil.  He  advocated  weighting  the 
harrow  more  and  more  each  time  it  goes  over  the  field,  s6 
that  the  teeth  may  be  made  to  penetrate  more  deeply.  In 
this  way  he  thought  it  would  not  act  as  a  consolidator,  but 
a  thorough  and  deep  pulverizer.  He  alluded  more  especially 
to  harrows  with  share-shaped  teeth.  Mr.  Nutting  spoke  at 
some  length  of  the  desirableness  of  a  successful  implement 
for  potato  digging,  and  expressed  the  belief  that  it  might 
reasonably  be  looked  for. 

Mr.  Jameson  doubted  the  practicability  of  such  an  im- 
plement. 

Dr.  Hoskins  thought  that  with  clean  culture  it  could  be 
done. 

Mr.  Walbridge,  of  Randolph,  advocated  more  elbow- 
grease  in  potato  culture. 
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THE    BREEDING  OP    PLANTS    BY   HY- 
BRIDIZATION, SELECTION,  &o. 

▲  PAPEB  READ  AT  THE  MEETINa  OF  THE  BOARD  OF  AORICrXi- 
TURE,  AT  BRANDON,  JUNE  8TH  AND  9TH,  1871, 

BY  C.  G.  PRINGLE,  ESQ.,  OF  CHARLOTTE. 


It  is  an  interesting  fact  that  the  wildest  visions  ever  con- 
ceived by  human  fancy,  those  wonder  tales  of  the  East, 
which  enchant  our  youth,  find  their  parallels  among  the  real- 
ities of  our  later  day.  Thus  beneath  the  brush  of  the  hy- 
bridist, as  if  it  was  the  wand  of  a  magician  of  olden  story, 
spring  new  forms  of  beauty  or  of  utility.  Almost  at  will 
He  calls  them  forth  in  the  fullest  diversity  and  of  great  ex- 
cellence, till  it  would  hardly  seem  too  great  a  venture  to 
assert  that  ho  can  fill  you  any  order  for  a  new  plant,  made, 
of  course,  within  reasonable  limits. 

To  those  who  are  familiar  with  the  breeding  of  animals,  I 
can  speak  intelligibly  of  the  breeding  of  plants,  since  exactly 
the  same  laws  of  inheritance  operate  in  each,  and  the  closest 
parallelism  exists  in  the  methods  and  means  of  this  improve- 
ment. With  both  this  work  is  a  course  of  good  feeding, 
careful  selection  and  judicious  crossing.  Animals  and  plants 
having  been  made  for  man*s  use  or  enjoyment,  his  intelligent 
hand  is  upon  his  gifts  to  mould  and  perfect  them  till  they 
best  serve  these  ends. 
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In  a  state  of  nature  we  find  plants,  as  animals,  compelled 
to  maintain  a  severe  struggle  for  existence.  They  are  hem- 
med in  by  rivals  to  the  soil,  and  exposed  to  the  attacks  of 
foes.  Although  distributed  with  reference  to  wise  adapta- 
tions of  soil  and  climate,  the  best  conditions  which  they  ar^ 
able  to  secure  for  themselves  are  usually  insufficient  for  their 
fullest  development.  Among  these  the  cultivator  selects  his 
subjects  for  culture.  Removing  it  from  the  hard  conditions 
in  which  he  finds  it,  he  plants  it  in  a  soil  made  deep  and 
mellow  by  tillage  and  abundantly  supplied  with  plant  food. 
He  prevents  the  encroachment  of  any  intruding  plants, 
guards  against  the  depredations  of  insects  and  other  ene- 
mies, and  shields  it  as  much  as  possible  from  every  unfavor- 
able influence.  The  efiects  of  such  cultivation  upon  the 
wildling  soon  manifest  themselves.  The  first  result  is  a 
more  generous  growth  ;  then  through  subsequent  generations 
of  seedlings,  the  buds,  or  fruits,  or  perhaps  the  roots,  in- 
crease in  size  or  value,  till  the  patient  cultivator  is  rewarded 
by  a  product  which  contributes  much  to  his  sustenance  or 
comfort.  By  this  slow  but  simple  process  our  cultivated 
plants  were  doubtless  in  primitive  times  brought  forward  to 
usefulness  from  a^state  of  almost  complete  worthlessness, 
wherein  the  qualities,  which  eventually  become  of  the  high- 
est importance,  existed  only  in  a  degree  sufficient  to  convey 
to  the  hungry  savage  or  to  the  rude  and  untutored  husband- 
man the  barest  intimation  that  they  might  repay  the  meagre 
attentions  he  was  able  to  bestow  upon  them.  They  who  took 
the  first  steps  in  the  cultivation  of  our  corn  or  wheat,  or  our 
apples  or  grapes,  wrought  all  unconscious  of  the  good  end 
they  were  advancing,  it  is  probable,  and  were  as  much  sur- 
prised as  gratified  at  each  improvement  which  a  plant  dis- 
played in  their  hands,  perhaps  regarding,  as  we  are  too  apt 
to  do  even  in   our  day   of  wonders,  wrought  with  plants. 
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each  successive  step  taken  in  advance  as  the  highest  degree 
of  excellence  possible  to  be  attained.  It  was  by  this  the 
most  primitive,  though  a  most  efficient  and  sure  means  for 
the  improvement  of  plants,  that  the  cabbage  with  scarcely 
any  head,  the  beet,  carrot,  parsnip,  and  turnip,  with  roots 
no  larger  than  those  of  the  caraway,  and  bitter  and  woody 
at  that,  and  the  potato  with  tubers  but  little  larger  than  a 
walnut,  taken  from  their  wild  haunts,  acquired  their  present 
perfection.  Thus  they  become  storehouses,  crowded  with 
the  rich  nutriment  for  man  or  beast,  which  they  elaborate 
under  high  cultivation  from  a  fertile  soil.  It  is  by  this 
means  alone,  aided,  of  course,  as  in  the  other  examples  by 
selection,  that  the  tomato,  within  the  period  of  our  memory, 
has  swelled  out  its  fruit  from  the  size  of  a  cherry  to  that  of 
the  largest  apple.  Recent  experiments  with  some  wild 
plants  have  obtained  the  same  results.  Prof.  Buchanan,  of 
England,  by  a  few  years  of  cultivation  and  selection,  con- 
verted the  wild  parsnip  into  new  and  good  varieties.  And 
in  France,  M.  M.  Vilmorin  and  Garriere  in  a  few  years  by 
the  same  means  transformed  the  wild  carrot  of  the  fields 
into  an  eatable  root. 

But  if  high  cultivation  and  careful  selection  of.  the  most 
desirable  form  were  necessary  to  bring  our  cultivated  plants 
to  their  present  condition  of  excellence,  those  means  are  still 
indispensable  to  maintain  them  in  this  condition.  Their 
improvement  has  been  effected  by  a  slow  and  laborious  pro- 
cess ;  but  their  degeneration  if  they  were  left  to  themselves 
would  be  swift  and  sure.  Improvements  in  plants  and  im- 
proved culture  of  the  soil  are  inseparably  associated.  The 
former  cannot  occur  independent  of  the  latter,  and  the  latter 
only  makes  its  fullest  returns  by  means  of  the  former.  An 
inferior  and  degenerate  variety  of  wheat  on  a  cold,  thin, 
and  poor  soil  only  yields  five  or  ten  bushels  per  acre.    The 
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I 

most  productive  variety  we  grow  coald  ii\  do  much  better  j 

in  such  conditions.     But  by  underdraining  u^d  deep  tillage  , 

and  high  manuring,  make  that  same  soil  warnmnd  fruitful, 
and  again  sow  the  same  varieties.  The  inferioi  sort  may 
now  yield  twenty  bushels ;  while  the  other  would  V®  likely 
to  give  forty.  A  neighbor  finds  that  the  choice  ap'p^^s  do 
not  for  some  reason  succeed  in  his  soil,  and  he  has  oM^ 
compelled  to  fill  out  the  gaps  in  his  orchard  with  hardier^ 
but  poor  sorts,  whose  fruit  is  almost  unsaleable,  except  at  ^ 

the  cider-mill ;  but  a  permanent  improvement,  by  means  of 
under  drains  and  manure,  costing  perhaps  $100  per  acre, 
would  have  saved  his  Baldwins  and  Greenings ;  and  not 
unfrequently  would  they  have  brought  him  $300  a  year. 
Another  neighbor  has  tried  the  new  potato  at  some  cost,  and 
finds,  as  he  expected,  that  they  are  humbugs  ;  they  donH 
yield  much  more  than  the  old  sort,  and  they  are  wet  and 
poor  in  quality.  He  finds  no  good  thing  in  them  ;  considers 
himself  an  injured  man,  and  sighs  for  a  potato  that  ^ill 
yield  as  much  and  cook  as  well  as  the  old  Blue  Noses  used 
to  do  forty  years  ago.  He  maintains  his  grief  and  his  ptf- 
versity,  although  his  next  neighbor  has  learned  how  to  gro^vS. 
from  800  to  400  bushels  of  these  same  new  potatoes  on  an  %^ 
acre,  and  of  such  quality   that  they  are  in  good  demand  ^ 

among  the  best  growers  in  town. 

As  a  hybridist  and  a  breeder  of  plants,  I  enter  this  pica 
for  a  more  thorough  cultivation  of  the  soil.  What  avails 
our  labor,  if,  after  we  have  employed  all  our  arts  to  bring  a 
plant  to  perfection,  after  we  have  aroused  all  its  energies, 
and  have  expanded  and  developed  every  inherent  capability, 
if,  then,  we  must-  pass  our  product  to  a  slovenly  system  of 
agriculture,  to  be  exposed  to  mean  fare  and  neglect,  what 
will  the  good  wc  designed  for  agriculture  or  horticulture 
amount  to  ?      What  would   be  the  feelings  of  the  stock 
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breeder  should  he  sec  his  most  thoroughly  bred  Shorthorns, 
perfect  in  outline,  and  glossy  and  full  from  good  care,  trans- 
ported from  his  fat,  lowland  pastures  and  forest,  to  grub 
their  living  from  tho  cold  and  rocky  soil  of  a  mountainous 
district,  or  turned  out  of  his  warm  stable  to  crouch  and 
shiver  through  a  January  night  under  the  leeward  side  of  a 
stack  or  hedge?  It  is  not  at  all  to  the  credit  of  our  hus- 
bandry, that  our  good  varieties  of  grains,  roots,  &c.,  so 
soon  "  run  out.*'  Better  cultivation  and  a  more  intelligent 
and  careful  Eclection  of  seed  would  perpetuate  almost  in- 
definitely any  good  race  of  plants.  The  question  respecting 
the  degeneration  and  ultimate  decay  of  cultivated  varieties 
must  still  remain  in  dispute,  since  so  much  of  this  deterio- 
ration must,  perforce,  be  attributed  to  careless  sowing  of 
inferior  seed  and  indifferent  cultivation.  The  very  means 
(  which  brought  our  useful  plants  from  the  wild  state  are  often 
j  disregarded,  and  they  gravitate  of  themselves  towards  tho 
\  lower  forms  from  which  they  were  raised.  Against  such  a 
result  a  barrier  must  constantly  be  interposed. 

Every  good  farmer  selects  his  seed  with  care.  Ho 
chooses  for  planting  not  only  the  largest  ears  of  corn,  but 
such  of  them  as  contain  the  plumpest  and  best  set  kernels. 

\The  smallest  and  but  partially  developed  grains  at  the  upper 
end  of  the  ear  he  rejects.     And  who  ever  hears  a  complaint 
that  our  varieties  of  corn  run  out  ?     Should  he  exercise  the 
same  care  upon  his  sowed  grain  and  all  other  seeds,  he 
•  would  reap  the  highest  advantage.     Several  instances  are 
I   on  record  of  improved  sorts  of  wheat,  such  as  it  were  easy 
.    to  persuade  one  were  quite  new,  having  been  produced  by 
i    sowing  in  the  most  favorable  conditions  the  largest  kernels 
of  wheat  sc  cured  out  of  the  common  bin.    In  this  way  every 
:    farmer  may  and  should  become  a  breeder  of  plants.    This 
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systematic  selection  canndt  be  remitted  with  impunity,  and 
it  is  absolutely  essential  to  the  maintenance  of  the  excel- 
lence even  of  our  best  and  most  perfect  varieties.  This 
work  rests  with  the  ordinary  cultivator,  and  this  the  origin- 
ator of  new  varieties  asks  at  his  hands. 

Until  a  recent  day,  selection  has  been  the  means  chiefly 
depended  upon  in  the  improvement  of  plants,  and  it  is  not 
to  be  denied  that  by  far  the  greater  part  of  our  most  prized 
varieties  of  fruits,  cereals,  <&c.,  have  come  into  our  posses- 
sion spontaneously,  as  it  were,  appearing  at  rare  intervals 
in  cultivation.  They  owe  nothing  to  artificial  crossing  in 
their  production.  When  the  wild  plant  has  been  sometime 
under  the  influences  of  cultivation,  besides  the  change  it  un- 
dergoes from  an  enlarged  growth  of  its  parts,  occasional 
variations  from  the  present  form  -(slight  they  may  be  at 
first)  will  appear  among  its  seedlings.  If  the  cultivator  se- 
lects these  variations  which  promise  to  be  of  some  advan- 
tage, and  raises  seedlings  from  them,  and  so  on  and  through 
several  generations  of  the  plant,  he  will  obtain  forms  removed 
more  and  more  widely  from  the  original  type,  and  possessing 
the  desired  characters  in  a  higher  and  higher  degree.  The 
work  of  improvement  advances  but  slowly,  and  the  real  gains 
are  of  rare  occurrence.  This  work  of  improvement  by  se- 
lection is  carried  on  incidentally  in  cultivation.  In  the  old 
orchards  of  New  England,  once  stood  hundreds  of  thousands 
of  sorts  of  apples.  Now  and  again  a  superior  sort  was 
found  among  the  best  and  was  propagated.  Perhaps  one  in 
ten  thousand  of  them  acquired  a  national  reputation.  In 
our  generation  the  Seckel  pear  springs  up  in  a  pasture  in 
Pennsylvania.  In  another  the  Sheldon  appears  on  a  farm 
in  New  York,  and  in  our  own  the  Clapp's  Favorite  is  found 
in  a  fruit  garden  near  Boston.  An  observing  farmer  notices 
in  his  wheat  field  a  head  of  peculiar  form  ;  he  saves  its  ker- 
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nels  apart  by  themselves,  and  soon  he  is  growing  a  new  sort 
of  wheat.  We  call  these  "  chance  seedlings,"  because  it  is 
only  by  the  rarest  chances  that  they  appear,  and  are  discovf 
ered  and  saved  when  they  do  appear.  Fortunate,  indeed, 
is  he  who  finds  one  which  possesses  much  merit.  They  are 
only  found  in  cultivation,  or  on  its  borders,  and  are  due  to 
the  variations  which  cultivation  induces,  after  it  has  broken 
np  the  fixed  habit  acquired  by  the  plant  in  a  state  of  nature. 
But  one  who  would  set  about  to  produce  new  and  important 
varieties  by  raising  seedlings,  would  assume  an  onerous, 
if  not  a  hopeless  task.  Many  plants  vary  but  slightly  from 
seed,  and  of  those  which  vary  much  he  would  need  to  raise 
a  thousand  seedlings,  perhaps,  to  find  one  of  value.  The 
large  European  nurseries  of  seedlings  afford  unusual  advan- 
tages for  this  work,  and  the  workmen,  we  are  told,  are  re- 
warded with  a  bounty  when  they  find  any  interesting  sport. 
Yet  it  is  to  this  slow  process  of  selection,  unconscious  or 
methodical,  aided  by  cultivation,  that  we  owe  almost  all  the 
value  which  our  plants  possess. 

But  if  the  variations  obtained  by  cultivation  and  secured 
by  selection  are  the  results  of  exceedingly  rare  chances,  we 
have  in  hybridization  or  cro99  breeding  a  most  fruitful 
source  of  variation.  The  offspring,  which  result  from  the 
union  of  two  distinct  species,  or  of  two  varieties  of  the 
same  species,  exhibit  the  greatest  diversity  of  characters. 
The  results,  which  formerly  by  selection  required  a  life  time 
of  patient  care  to  produce,  are  now  secured  often  in  a  ^ngle 
year.  By  hybridism  we  attack  the  fixed  habits  of  a  plant 
acquired  by  long  exposure  to  uniform  conditions.  By  op- 
posing to  its  own  characters  and  mingling  with  them  those 
of  a  different  nature,  we  at  once  completely  break  up  its 
stability.  Employing  the  numerous  and  diverse  characters 
supplied  in  different  ways  and  in  varying  proportions,  the 
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progeny  tend  to  assume  every  intermediate  form  between  the 
parents,  and  if  the  work  is  carried  further,  if  unions  are 
efifected  among  the  first  hybrids  or  crosses,  if  they  are  bred 
with  either  parent  form,  their  offspring  sport  almost,  it 
would  seem  at  first  sight,  without  law  or  limit.  The  wildest 
confusion  exists  among  our  seedlings.  If  they  are  hybrids, 
as  we  call  the  results  of  the  union  of  two  distinct  species, 
more  or  less  sterility  may  be  expected  among  them.  Some 
of  the  most  promising  forms  will  likely  be  utterly  incapable 
of  perpetuating  themselves,  and  will  be  lost  to  cultivation 
unless  they  are  such  plants  as  may  be  propagated  by  cut- 
tings, offsets,  &c.  But  sterility  is  often  a  great  gain.  This 
is  when  it  induces  some  monstrous  development  of  the 
leaves,  roots,  tubers,  Ac.  The  plants  which  must  result 
from  the  union  of  two  varieties  of  the  same  species  usually 
produce  seed,  but  they  are  far  from  coming  true  from  seed. 
Selection  now  comes  in  to  our  aid,  and  relieves  us  from  the 
confusion  into  which  the  very  prodigality  of  hybridization 
has  thrown  us.  We  choose  such  forms  from  amongst  our  nu- 
merous seedlings  as  give  promise  of  value,  and  we  practice 
selection  on  their  progeny  generation  after  generation  by  a 
fixed  lino  of  action,  and  with  reference  to  a  predetermined 
end.  After  a  few  years  we  succeed  in  fixing  the  character' 
of  our  new  plants.  The  laws  of  inheritance,  intenupted  by 
hybridization,  resume  their  operation,  and  then,  but  not  till 
then,  (however  excellent  it  may  be,)  may  we  safely  trust 
our^product  to  the  hands  of  others. 

Of  course  with  plants  propagated  by  cuttings,  buds,  oflf- 
sots,  tubers,  Ac,  (and  happily  most  plants  may  be  so  in- 
creased,) there  is  no  necessity  for  this  tedious  process  of 
selection.  By  these  means  the  new  variety  may  at  once  be 
extensively  multiplied  for  dissemination,  and  may  be  per- 
petuated indefinitely.     Swift  and  sure  are  the  rewards  of 
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him  who  operates  upon  this  class  of  plants ;  but  he  who 
attempts  improvements  upon  such  as  can  only  be  continued 
and  increased  by  seed,  requires,  besides  the  ever-requisite 
qualifications  of  a  skillful  hand  and  habits  of  close  observa- 
tion, those  of  an  indomitable  will  and  an  untiring  perse- 
verance. 

Though  hybridism  was  practiced  by  Linnaeus  himself,  its 
application  to  the  uses  of  horticulture  and  agriculture  is  of 
but  recent  date.  Quite  at  the  close  of  the  last  century, 
Thomas  Andrew  Knight  of  England,  called  by  Prof.  Lind- 
ley  "  the  best  horticultural  physiologist  that  the  world  has 
seen,"  began,  by  this  means,  the  production  of  numerous 
varieties  of  fruits,  vegetables  and  cereals.  Coe's  Golden 
Drop  plum,  and  the  Black  Eagle  and  Eltcn  cherries  still  re- 
main  in  our  choicest  collection  of  fruits  to  bear  witness  of 
the  success  of  his  experiments  in  crossing.  After  Knight, 
hybridism  made  for  a  time  but  slow  progress  in  supplying 
cultivation,  with  ne,w  varieties  ;  and,  even  now,  the  breeding 
of  plants  on  systematic  and  scientific  principles  is  only  be- 
ginning to  receive  the  general  attention  its  importance  de- 
mands. In  Europe  it  has  quite  supplanted  the  old,  and 
tedious,  and  less  efficient  methods,  and  it  is  from  their  inti- 
mate knowledge  and  diligent  employment  of  this  art  that 
the  English,  French,  Belgian  and  German  horticulturists 
and  florists  produce  in  so  short  a  time  so  astonishing  results, 
and  maintain  their  eminent  superiority  over  our  own.  It 
has  long  been  somewhat  mortifying  to  some  of  us,  who  are 
sensitive  from  a  little  national  pride,  that  we  must  send  to 
Europe  for  our  choicest  flowers,  as  for  our  fashions.  It  was 
once  entirely  so  with  respect  to  fruits  and  grains,  but  that  is 
fast  changing  now,  and  so  it  will  soon  be  with  regard  to 
flowers.  Some  peculiarities  of  our  climate,  —  our  brighter 
skies   and  the  fiercer  heat  of  our  summers,  —  enable  us 
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to  bring  certain  plants  to  a  higher  degree,  of  perfection  ;  to 
give  to  their  flowers  more  brilliant  and  more  varied  color- 
ings, than  can  be  done  beneath  the  leaden  sky  of  England, 
or  in  the  green-houses  of  ^Northern  Prance  or  Germany. 
Hundreds  are  already  taking  up  the  hybridizing  instruments, 
and  becoming  skilled  by  study  and  experiment.  We  have 
accepted  the  challenge  of  Europe,  and,  it  is  believed,  we 
will  within  a  few  years  command  their  respect,  and  receive 
their  orders. 

To  refer  again  to  achievements  of  foreign  florists  :  the 
French  and  Belgian  hybridists,  beginning  with  a  half  dozen 
species  of  the  gladiolus,  have  in  thirty  years  accomplished 
as  much  for  that  flower  as  the  Dutch  did  for  the  tulips  by 
centuries  of  seeding.  It  is  impossible  to  convey  by  words 
an  idea  of  the  extreme  beauty  and  diversity  of  the  choicest 
varieties  of  the  gladiolus,  or  of  the  exquisite  shadings  and 
blendings  of  color  painted  by  the  hybridist's  brush. 

The  azaleas,  too,  coming  into  Europe,  one  froi»  India  and 
Japan,  one  from  thp  Orient,  and  four  from  America,  found 
at  Ghent  distinguished  amateurs,  who,  by  judicious  hybrid- 
ization of  the  various  species,  produced  for  us  one  of  the 
most  brilliant  plants  of  our  collections.  Foremost  among 
those  amateurs  was  Martin,  a  baker,  who  devoting  his  leis- 
ure to  crossing  the  Oriental  species  with  those  from  America, 
laid  the  foundation  for  all  others  to  build  upon.  It  is  worthy 
of  remark,  in  passing,  that  the  azalea,  more  than  once,  has 
been  successfully  crossed  with  the  rhododendron.  Such  a 
union  of  distinct,  though  probably  closely  related  genera,  has 
in  but  few  instances  been  efiiected,  (as  when  Sageret  fertilized 
the  radish  with  pollen  of  cabbage,  and  Wigman  the  English 
garden  bean  with  that  of  the  lentil.)  It  hints  at  the  imperfec- 
tion of  our  present  botanical  classification,  which  places  in  dif- 
ferent genera  two  plants  more  closely  related,  physiologically, 
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than  others  which  are  included  under  a  common  specific  name. 
For  it  is  only  between  closely  related  species  that  a  union 
can  occur.  The  most  eminent  botanists  or  skilled  hybridists 
have  never  succeeded  in  crossing  the  ap'ple  and  the  pear, 
nor  the  currant  and  the  gooseberry. 

But  time  would  fail  me  to  speak  of  the  numerous  and  re- 
markable exploits  of  the  English  and  Continental  hybridists. 
Receiving  at  the  hands  of  collectors  of  plants  from  distant 
corners  of  the  earth  a  single  species,  or  at  most  but  a  few 
species,  of  a  plant,  as  the  petunia  from  South  America,  the 
dahlia  and  the  zinnia  from  Mexico,  the  astor  from  China, 
and  the  camelia  from  Japan :  they  have  caused  the  single 
flowers  to  become  double,  and  have  endowed  them  with 
every  possible  beauty  of  form  and  magnificence  of  color. 

Bat  if  hybridization  is  limited  to  closely  related  species, 
it  also  happens,  sometimes,  that  we  have  but  a  shigle  species 
of  a  plant  we  desire  to  improve.  Here  hybridization  can 
avail  us  nothing ;  we  have  nothing  with  which  to  cross  our 
plant.  But  let  us  not  despair  in  such  a  case.  Subjected  to 
a  course  of  liberal  cultivation,  our  plant  will  in  time  give 
us  some  slight  variation.  These  are  to  be  seized  upon  and 
crossed  with  each  other  ;  diverse  new  characters  will  speed- 
ily appear. 

I  have  said  that  hybridization  was  a  new  art,  but  among 
the  flowers  under  my  window  this  bright  June  morning  are 
a  myriad  of  hybridists  at  work,  and  thus  they  have  plied 
their  art  ever  since  flowers  bloomed  and  sun  shone.  The 
humming  bird,  lightly  poising  in  air  above  each  flower,  his 
plumage  glistening  with  gold  and  green,  and  his  long  beak 
dusky  with  pollen,  which  unwittingly  he  carries  from  flower 
to  flower ;  the  blustering  bumble-bee,  in  yellow  and  black, 
stirring  up  the  precious  fertilizing  dust ;  gaudy  butterflies 
furnished  with  the  most  delicate  brushes  conceivable,  and 
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flies  and  other  insects  of  every  name  and  degree  ;  who  shall 
sajr  that  nearly  all  these  variations  and  sports,  and  chance 
seedlings  which  occur  naturally,  as  wo  speak,  may  not  be 
traced  back  to  these  busy  operators  ?  The  adaptations  pro- 
vided by  nature  for  securing  the  impregnation  of ''flowers  by 
other  pollen  than  their  own,  suggest,  as  observation  shows, 
the  ill  efiects  of  too  close  or  long  continued  interbreeding, 
even  among  plants,  and  hints  at  good  results  to  follow  from 
crossing.  The  origination  of  new  forms  is  not  the  only 
good  result,  but  increased  vigor  is  often  secured  by  this 
means  for  these  new  forms.  "  Andrew  Kniglit  believed  that 
his  seedlings  from  crossed  varieties  of  the  apple  exhibited 
increased  vigor  and  luj^uriance,  and  M.  Cbevreul  alludes  to 
the  extreme  vigor  of  some  of  the  crossed  fruit  thus  raised 
by  Sagerct."  "  Wigman  made  many  crosses  between  seve- 
ral varieties  of  cabbage  ;  and  he  speaks  with  astonishment 
of  the  vigor  and  height  of  the  mangolds,  which  existed  to 
the  amazement  of  all  gardeners  who  beheld  them."  "  Mr. 
Manuel  exhibited  before  the  Royal  Agricultural  Society 
specimens  of  crossed  wheat,  together  with  their  purest  vari- 
eties ;  and  the  editor  states  that  they  were  intermediate  in 
character,  united  with  that  greater  vigor  of  growth  which  it 
appears,  in  the  vegetable  as  in  the  animal  world,  is  the  re- 
sult of  a  first  cross."  [Darwin,  Variation  II.,  160.]  Hy- 
bridization enables  us  to  acclimate  tender  foreign  plants,  or 
rather  to  appropriate  to  ourselves  the  excellent  qualities 
they  possess  by  incorporating  them  with  our  hardier  native 
plants.  So  Mr.  Rogers  and  others  supplied  to  the  harsh 
grapes  of  our  woods  much  of  the  delicacy  and  fine  flavor 
of  the  best  foreign  kinds. 

To  perform  the  operation  of  crossing,  one  needs  a  good 
magnifying  glass,  one  which  will  distinctly  reveal  the  grains 
of  pollen.    I  find  the  little  one  called  Gray's   Botanical 
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Microscope  quite  efficient.  Fine  brushes  are  recommended 
and  much  used,  but  I  find  I  can  lodge  more  pollen  upon  the 
stigma  by  other  means.  I  always  prefer  to  apply  a  burst- 
ing anther,  abundantly  charged  with  pollen,  directly  to  the 
stigma  by  means  of  pincers.  These  pincers  are  as  slender 
as  a  humming-bird's  bill,  and  furnished  with  springs  so  as  to 
open  of  themselves.  They  are  made  after  a  French  model, 
called  there  a  buxelle.  A  good  supply  of  little  sacks  made 
of  fine,  close  paper,  to  be  used  to  enclose  the  flower,  or  the 
whole  branch  on  which  it  is  situated,  and  shield  it  from  the 
approach  of  insects  or  pollen  floating  in  the  air,  is  needed, 
and  other  similar  sacks  of  gauze  or  loose  muslin  are  oft^n 
useful  to  protect  the  fruit  from  insects  or  birds,  and  preserve 
the  seed  when  it  falls.  Such  sacks  may  enclose  a  fruit  or 
carpel,  even  if  accompanied  by  leaves,  the  whole  season 
through  without  any  injury.  They  freely  admit  light,  mois- 
ture and  air  sufficient  for  the  fullest  development  of  the  fruit 
and  leaves. 

One  must  choose  his  subjects  with  care.  Not  only  must 
they  possess  characters  desirable  to  combine  in  the  offspring, 
but  they  must  be  in  a  condition  of  the  highest  health  and 
vigor.  I  will  quote  frOm  Prof.  Lecoy,  a  French  writer  on 
hybridization  :  "  It  is  of  the  highest  importance,"  says  he, 
"  to  choose  with  care  the  seed-bearer  and  the  fertilizing 
plant.  In  general  the  product  resembles  both,  but  I  have 
remarked  in  a  great  number  of  crosses  operated  by  myself 
with  every  possible  care,  that  hybrids  resemble  the  seed- 
bearer  or  mother  more  than  their  father.  So,  then,  when 
one  operates  on  fruits  or  vegetables,  or  on  plants  of  orna- 
ment, the  first  care  should  be  exercised  upon  the' mother.. 
However,  one  cannot  always  choose  freely,  because  it  may 
be  that  the  variety  preferred  does  not  readily*yield  seed, 
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and  he  may  be  forced  to  choose  another,  In  every  case  the 
choice  must  not  be  lightly  made,  and  nothing  should  be  left 
to  chance.  The  choice  of  the  father  requires  the  same  at- 
tentions, and  when  one  has  learned  how  to  match  plants 
whose  good  qualities  and  whose  faults  can  blend,  can  oppose 
or  can  modify  each  other,  he  has  already  accomplished  a 
good  part  of  the  work.  If,  for  example,  one  wishes  to  im- 
prove an  early  fruit,  ne  must  fertilize  it  with  a  better  vari- 
ety, whose  time  of  maturity  approaches  as  near  as  possible 
to  that  of  the  first.  If  he  seeks  to  obtain  a  fruit  which  will 
keep  a  long  time,  but  which  will  be  larger  than  that  which 
he  possesses,  he  must  cross  this  late  fruit  with  a  finer  and 
larger  variety,  whose  time  of  ripening  may  also  be  rather 
late.  The  sugary,  farinaceous,  aromatic  and  other  quali- 
ties which  we  meet  with  in  our  vegetables,  can  likewise  be 
increased  or  modified  by  judicious  crosses,  as  well  as  their 
size  or  their  earliness." 

To  illustrate  the  importance  of  selecting  plants  in  the 
highest  condition  of  vigor,  I  may  relate  that  in  the  summer 
of  1869,  in  producing  numerous  crosses  among  currants,  I 
made  use  of  a  bush  of  the  White  Grape  variety  for  one  of 
my  seed-bearers,  which  was  not  .making  much  growth, 
though  bearing  heavily  each  year.  Though,  as  in  the  other 
cases,  I  removed  every  berry  except  the  three  or  four  crossed 
ones,  and  stimulated  the  plant  by  high  cultivation,  its  seed- 
lings the  next  year,  with  one  exception,  attained  the  heiglit 
of  only  about  six  inches  and  the  size  of  a  straw,  while  those 
ruised  on  more  vigorous  bushes  reached  twelve  inches  and 
the  size  of  a  pipe-stem.  Again,  Dr.  Eirtland  of  Obio,  a 
veteran  horticulturist  and  hybridist,  once  informed  me  that 
the  plant  from  which  he  raised  his  famous  collection  of  seed 
ling  tree-pgonies  was  neglected  one  season  during  his  ab- 
sence,  and  that  never  after  was  he  able  by  any  care  to 
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induce  it  to  yield  the  results  it  had  formerly  done,  so  that 
he  was  compelled  to  abandon  it  for  others. 

The  plants  being  selected,  all  the  blooms  except  those  de- 
signed for  operation,  (and  those  should  be  chosen  in  such 
situations  as  will  insure  them  the  fullest  supply  of  nourish- 
ment,) should  be  rigorously  and  carefully  removed,  so  that 
all  the  energies  of  the  plant  may  be  concentrated  upon  the 
production  of  the  few  seeds  artificially  impregnated.  The 
flowers  chosen  to  be  operated  upon  must  be  prepared  by 
plucking  away  the  stamens  with  the  buxelle  some  time  be- 
fore they  are  fully  developed,  and  must  be  isolated  in  the 
paper  bags.  I  prefer  paper  bags  to  those  made  of  oiled 
silk,  as  some  recommend,  because  they  admit  a  circulation 
of  air,  and  they  are  equally  secure.  The  time  when  the 
stamens  should  be  removed  depends  upon  the  habits  of  flow- 
ering peculiar  to  each  plant.  With  some,  the  anthers  burst 
and  the  stigmas  are  charged  with  pollen  before  the  flower 
opens.  To  operate  upon  such  plants,  after  this  has  taken 
place,  were  of  course  useless.  With  others  the  stamens  do 
not  mature  till  some  time  after  the  expansion  of  the  corolla, 
but'  all  this  time  the  pistils  have  been  exposed  to  the  lodg- 
ment of  foreign  pollen..  So  for  security,  nearly  all  the  flow- 
ers should  be  opened  by  hand.  It  is  doubtless  because  this 
precautionary  step  is  not  taken,  or  not  taken  early  enough, 
and  because  perfect  insulation  is  not  secured,  more  than  from 
any  other  cause,  that  any  uncertainty  should  exist  about  the 
results  of  hybridization.  Prof.*  Lecoy  states  that  most  flow- 
ers require  to  be  opened  to  secure  their  pistils  from  their 
own  pollen,  and  grants  the  charge  that  three  fourths  of  the 
new  plants  sold  in  Europe  as  hybrids  are  only  natural  vari- 
ations. 

With  grapes  some  authorities  direct  that  the  hybridist 
^b.ojsid  wait  until  the  hood  of  united  petals  is  thrown  ofi".    I 
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have  found  that  the  anthers  begin  to  open  their  valves  one 
or  two  days  before  this  takes  place,  and  that  it  is  hardlj 
possible  to  remove  them  in  this  condition  without  leaving 
behind  on  the  stigma  a  few  grains  of  pollen.  The  micros- 
cope has  revealed  them,  and  experiment  has  proved  that 
they  may  impregnate  the  ovules.  Therefore,  the  flowers  of 
grapes  must  be  prepared  two  or  three  days  before  their  ex- 
pansion. 

With  peas  natural  fructification  is  accomplished  while  tho 
flowers  are  yet  quite  small  and  green,  and  the  stigma  of 
some  potatoes,  protruding  beyond  the  closed  petals,  is 
exposed  to  chance  impregnation  for  several  days  before 
the  flower  opens.  True,  it  may  not  be  ripe  for  the  pol- 
len, but  the  latter  may  be  brought  in  contact  with  it,  and 
remain  in  preoccupation  until  it  is  needed.  I  always  like  to 
occupy  the  stigma  with  pollen  when  preparing  the  flower, 
and  often  this  suffices.  While  the  stigma  remains  immature, 
the  pollen  lies  in  waiting,  and  when  the  viscid  liquid  issues 
from  the  depths  of  the  stigma,  it  is  excited  into  growth  for 
the  performance  of  its  office.  As  it  is  important  to  charge 
the  stigma  as  heavily  as  possible  with  pollen,  (since  a  con- 
siderable amount  is  expended  in  satiating  the  pistil  and  ova- 
rium,) it  is  advised  to  make  a  second  application  of  pollen 
the  following  day.  The  envelops  must  be  employed  till  the 
stigma  becomes  brown  and  dry,  and  when  they  are  removed, 
the  sacking  should  take  their  place,  if  necessary,  to  shield 
from  injury  or  loss,  and  every  crosc  made  should  be  care- 
fully ticketed.  It  often  happens  that  the  plants,  which  it  is 
desirable  to  cross,  do  not  bloom  at  the  same  time.  In  such 
cases  the  pollen  of  the  earlier  one  may  be  kept  till  wanted 
for  use  in  a  dry,  cool  place.  Pollen  may  be  preserved  with- 
out any  loss  of  vitality  for  many  days  or  even  weeks.  In 
sealed  packets  of  sheet  lead  it  has  been  kept  a  whole  year. 
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The  field  for  usefulness  which  opens  before  the  hybridist 
is  boundless.  Although  many  flowers,  as  the  gladiolus,  tu- 
lips, &c.,seecn  to  have  taken  their  last  step,  as  the  French  say, 
yet  others  quite  as  promising  are  constantly  being  introdu- 
ced to  cultivation.  These  must  be  made  double  and  varied 
indefinitely.  But  our  useful  plants,  our  fruits,  cereals  and 
roots,  are  as  yet  almost  untouched  by  the  hybridist.  Among 
these  almost  everything  of  value  which  we  possess  is  due  to 
chance,  and  if  to  the  chance  impregnations  of  insects  we  owe  so 
much,  what  may  we  not  expect  from  the  well  calculated  com- 
biuations  and  long  sustained  eflForts  of  the  intelligent  breeder  ? 
Mr.  Charles  Arnold,  of  Canada,  one  of  the  most  skilled  and. 
successful  hybridists  in  America,  exhibited  last  winter  a 
number  of  crossed  apples  which  excited  considerable  admir 
ation.  But  in  breeding  grafted  fruits  an  obstacle  to  success 
seems  to  be  interposed  in  the  evil  influence  of  the  natural 
stock,  on  which  they  are  worked ;  as  Mr.  Arnold  writes  me 
that  he  experiences  so  much  discouragement,  (to  be  attrib- 
uted, as  he  thinks,  to  this  cause,)  he  is  tempted  to  re- 
mit his  experiments  with  apples.  Since  the  new  Clapp's 
Favorite  pear  is  thought  to  be  a  natural  cross  between  the 
Bartlett  and  the  Flemish  Beauty,  the  crossing  of  pears  will 
receive  a  new  impulse  in  this  country.  Chief  among  those 
who  are  engaged  upon  this  fruit  in  England,  is  the  i*enowned 
Thomas  Rivers. 

We  ransack  the  earth  for  our  new  cereals,  but  only  a  few 
of  them  do  we  acclimate  with  success.  By  crossing  we  may 
originate  them  to  infinity  at  home.  The  long  course  of  se- 
lection required  to  fix  the  character  of  the  new  seedling  is 
the  only  difficult  part  of  the  work.  Hybrid  varieties  of 
course  are  now  brought  out  almost  yearly,  and  often,  (as  in 
the  Judson  Branching  corn,)  before  they  have  acquired  a 
fixed  habit  of  selection.     '^  A  hybrid  variety  of  corn  has 
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proved  constant  and  excellent  for  years  on  the  home  soil. 
When  removed,  however,  and  coming  under  diflFerent  influ- 
ences of  soil  and  climate,  it  is  liable  the  first  and  second 
year  to  break  up  into  its  original  forms  or  something  like 
them  ;  the  ears  being  quite  variegated.  After  a  while  the 
tendency  ceases,  and  the  variety  may  then,  and  not  till  then, 
be  considered  established." — American  Agriculturist^  1869, 
page  245.  The  same  thing  occurred  during  the  last  peculiar 
season  with  Mr.  Arnold's  cross-bred  wheat,  a  variety  dis- 
filaying  so  many  distinct  forms,  that,  as  he  writes,  had  he 
not  known  positively  that  it  was  the  product  of  a  single  ker- 
nel, he  "should  have  thought  there  were  several  varieties 
of  wheat  mixed  together."  In  the  second  and  third  gener- 
ations of  the  crosses  or  hybrids  no  better  results  can  be  ex- 
pected. Last  year,  among  a  large  number  of  crossed  seed- 
lings between  the  Gen.  Grant  and  the  Keyes  tomatoes,  on 
ray  own  ground,  the  greatest  uniformity  prevailed  ;  the  fol- 
iage of  all  resembled  that  of  the  Gen.  Grant.  This  year 
many  of  their  oflFspring  have  the  broad  leaf  of  the  mother 
form. 

With  our  half  dozen  species  of  native  grapes  to  build 
upon,  and  especially  with  the  great  advances  already  made 
by  chance  seeding,  cultivation  and  crossing,  the  possible  per- 
fection to  which  this  fruit  may  be  carried  in  this  country  lies 
far  beyond  our  wildest  dreams.  So,  too,  of  our  gooseber- 
ries, of  which  we  have  four  wild  species.  So  many  have 
the  English  produced  from  a  single  species,  that  the  lists  of 
the  Lancashire  nurserymen  have  included  200  named  kinds. 
Among  flowers  none  ever  offered  a  more  inviting  field  than 
does  the  lily  at  the  present  time.  Out  of  Japan  have  not 
yet  ceased  to  come  wonders,  and  every  quarter  of  the  globe 
sends  its  peculiar  species.  From  the  blending  of  these, — 
and  the  work  is  well  begun,— shall  come   such   matchless 
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grace,  and  beauty,  and  fragrance,  as  shall  forever  enthrone 
the  lily,  queen  of  flowers. 

The  potato,  because  the  results  are  immediate,  and  be- 
cause of  its  high  importance  as  a  staple  crop,  offers  the  hy- 
bridist a  most  inviting  field  for  experiment.  The  belief, 
that  some  advantage  might  still  follow  from  continuing  the 
course  of  seeding  so  correctly  laid  out  by  Mr.  (loodrich  and 
8ucc<^ssfully  followed  up  by  Mr.  Brezee,  prompted  me  to 
undertake  the  crossing  of  the  Early  Rose  with  several  other 
good  sorts.  To  raise  seedlings  from  that  variety  artificial 
impregnation  is  necessary,  unless  dependence  be  placed  upon 
the  chance  offices  of  the  insects,  by  reason  of  its  sterility 
induced  by  abortion  of  its  pollen,  a  result  I  have  attributed 
to  the  abruptly  changed  conditions  of  life  affecting  its  pa- 
rents, or  to  crossing.  I  performed  the  operation  of  crossing 
in  the  summer  of  1869,  and  about  the  20th  of  April,  1870, 
sowed  my  seed  in  a  hot  bed.  The  last  of  May  following, 
the  plants,  some  eighty  in  number,  were  transplanted  to 
rows  in  a  potato  field,  and  set  about  two  feet  apart  in  the 
rows.  No  manure  was  used  in  preparing  the  soil,  as  it  had 
been  enriched  the  previous  year,  and  the  plants  only  re- 
ceived, in  common  with  the  rest  of  the  field,  a  dressing  of 
ashes  and  plaster.  For  a  while  the  plants  held  a  doubtful 
struggle  with  the  drouth,  but  eventually  they  reached  full 
development,  showing  blossom-buds,  though  these  were 
blasted  by  the  heat.  The  vines  presented  every  diversity 
of  form,  size  and  color ;  some  were  dwarfish  and  only  at- 
tained the  height  of  ten  inches,  while  others  branching  fully 
spread  two  or  three  feet  in  every  direction.  The  entire 
habit  of  some  was  similar  to  that  of  the  Early  Rose,  while 
others  resembled  their  male  parents.  But  every  interme- 
diate form  was  exhibited.  The  dwarfs  began  to  ripen  their 
tops  August  10th,  (  sometime  before  the  Early  Rose  turned 


Digiti 


zed  by  Google 


248  STATE  BOARD   OF  AGRICUI^TURE,   AC. 

yellow,)  and  they  yielded  from  one  to  two  pounds.  These 
were  found  among  the  crosses  with  early  sorts,  as  the  Sebec. 
Their  product  was  doubtless  much  lessened  by  the  severe 
drouth  of  the  season,  since  the  standard  early  sorts  were 
but  a  light  crop.  Those  ripening  through  September,  aver- 
aged between  two  and  three  pounds.  In  the  early  part  of 
October,  four  pounds  wag  sometimes  attained,  and  by  the 
15th,  more  than  five  was  not  uncommon.  On  the  night  of 
the  27th  of  October  the  vines  of  those  that  remained  (  mostly 
crosses  with  late  kinds,  as  Excelsior  and  White  Peach 
Blow,)  were  cut  down  by  frosty  Some  of  these  plants 
yielded  six  pounds  and  upwards,  and  the  product  of  one 
was  seven  pounds  seven  ounces.  The  tubers  were  generally 
quite  uniform  in  size  and  shape ;  several  exceeded  a  pound 
each,  and  the  largest  one  in  the  lot  weighed  twenty  ounces. 
In  adjoining  rows  the  Early  Rose  averaged  2  lbs.  5  oz. 
Several  hills  of  Sebec  ranged  from  10  oz.  to  2  lbs.  8  oz. ; 
of  White  Peach  Blow,  from  2  lbs.  15  oz.  to  5  lbs.  14  oz. ; 
and  of  Peerless,  from  4  lbs.  2  oz.  to  5  lbs.  5  oz. 

It  has  afforded  me  much  interest,  while  critically  examin- 
ing the  offspring  of  these  four  different  crosses,  Sebec,  White 
Peach  Blow,  and  Black  Mercer,  each  worked  on  the  Early 
Rose,  to  observe  the  operation  of  the  laws  of  inheritance  in 
cross-breeding,  and  to  trace  back  to  its  parents  the  several 
characters  of  each  variety.  For  this  I  was  almost  invariably 
able  to  do.  I  am  now  prepared  by  this  experience,  as  well 
as  by  some  others  of  late,  to  attribute  a  higher  importance 
than  my  reading  had  led  me  to  do,  to  the  influence  of  the 
male  parent,  and  in  future  must  select  my  pollen  with  even 
greater  care.  The  characters  of  these  seedlings  may,  in 
general  terms,  be  said  to  be  intermediate  between  tho^e  of 
the  two  parents.  Yet,  it  sometimes  happened  in  a  family  of 
seedlings,  that  the  father  and  the  mother  were  exactly  re- 
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produced.  Between  these  extremes,  however,  it  would  seem 
as  though  every  possible  gradation  were  occupied,  as  the 
various  characters  of  both  parents  mingled  in  varying  pro- 
portions.  It  would  seem  that  the  different  characters  of  the 
parents  had  been  separated  from  the  original  combinations, 
and  having  been  shaken  together  in  a  common,  promiscuous 
whole,  that  then  that  mass  had  been  called  to  supply  mate- 
rial, just  as  chanced  to  come,  for  each  new  form.  Thus  one 
of  the  new  varieties  has  some  of  the  characters  of  one  pa- 
rent blended  with  some  derived  from  the  other  one.  But 
this  illustration  is  not  complete  till  we  suppose  each  original 
character  to  have  been  composed  of  an  infinite  number  of 
units,  ( and  those  capable  of  self-multiplication,  too,)  for 
its  reappearance  in  the  progeny  was  accompanied  with  great 
modifications  in  degree.  Sometimes  the  characters  reap- 
peared, aggravated  or  intensified  to  the  fullest  extent.  For 
instance,  the  light  tinge  of  red  of  the  Early  Rose,  which 
shows  deeper  red  in  small,  immature  tubers,  and  often  -en- 
ters the  flesh  in  faint  crimson  streaks,  in  a  few  of  the  seed- 
lings displayed  on  the  surface  as  deep  rose,  and  pervaded 
the  flesh  as  a  blaze  of  crimson.  The  even  surface  of  the 
Early  Rose  proved  a  prepotent  character,  and  impressed 
some  varieties  so  strongly  that  their  surfaces  were  almost  as 
free  from  indentations  as  an  egg.  The  faint  streaks  of  pur- 
ple about  the  eyes  of  the  Sebec  came,  in  some  of  its  de- 
scendants, to  cover  the  whole  tuber  with  the  deepest  purple 
or  black,  rendering  valueless  some  of  the  earliest  and  other- 
wise most  promising  sorts.  The  deep  eyes  of  the  Sebec 
were  sometimes  sunk  still  deeper,  so  that,  from  the  delete- 
rious influence  of  these  two  characters,  (  and  in  the  Sebec 
itself  they  are  not  so  prominent  as  to  detract  much  from  its 
value,)  I  was  compelled  to  reject  nearly  all  its  seedlings. 
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Nor  were  those  characters  which  might  be  supposed  to  be 
less  positive  without  their  influence  ;  as  when  the  bars  of 
white  on  the  Black  Mercer  gave  two  white  seedlings  to  one 
purple  one.  In  the  case  of  these  Mercer  seedlings,  it  would 
bcem  that  the  colors  of  the  Mercer  were  separate,  the  units 
of  each,  (if  we  may  so  speak,)  having  a  greater  affinity  for 
each  other  than  for  those  of  the  opposite  kind,  refusing  to 
blend  again.  The  plants  as  well  as  the  tubers  presented 
illustrations  of  the  principle,  that  crossing  favors  extreme 
variability.  Some  were  much  more  dwarf  than  the  Early 
Rose  ;  others  spread  wider  than  the  Excelsior.  The  leaflets 
of  the  Excelsior  are  of  moderate  breadth  ;  some  of  its  seed- 
lings bore  those  in  shape  like  an  ash  leaf.  Those  of  one 
variety  advanced  so  much  from  the  broad  leaves  of  the 
Early  Rose  as  to  resemble  the  broad  and  deeply  netted  foli- 
age of  the  garden  raspberry. 

But  the  instances  mentioned  were  exceptions  to  the  law 
which  ruled  in  general.  Usually  the  dissimilar  characters 
of  the  two  parents  become  intimately  commingled  in  forming 
the  same  part  in  the  ofi'spring,  so  that  the  latter  was  inter- 
mediate between  tho?e  from  which  it  was  supplied.  Very 
seldom  was  it  evenly  balanced  between  the  two,  but  it  re- 
sembled both,  and  departed  from  one  by  as  much  as  it  neared 
the  other.  Quite  promising  were  a  few  varieties  where  the 
most  valued  qualities  of  both  parents  were  united  in  the  new 
plant  in  .just  proportions. 

The  fact  that  the  slight  faults  of  the  Sebec, — its  sunken 
eyes  and  its  blotches  of  purple, — caused  the  rejection  of 
four-fifths  of  its  progeny,  while  the  seedlings  of  the  Excel- 
sior, a  white  and  smoother  sort,  were  almost  free  from  faults 
.of  color  or  form,  illustrates  the  advantage  which  judicious 
crossing  holds  over  the  raising  of  seedlings  at  hap-hazard. 
The  farmer,  able  to  foresee  to  a  great  extent  the  influence 
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which  the  known  characters  of  the  parent  will  exert  upon 
the  character  of  the  offspring,  possesses  the  power  of  select- 
ing the  parents.  But  the  full  p&rentage  of  seeds,  impreg- 
nated naturally  by  the  instrumentality  of  insects,  Ac,  must 
remain  unknown.  It  is  more  likely  to  be  of  inferior  strain 
than  otherwise.  Both  methods  are  exposed,  it  is  true,  to 
the  chances  of  reversion  to  inferior  antecedents,  and  equally 
so,  for  against  this  there  is  no  defense ;  but  it  is  in  the 
the  power  of  the  hybridist  to  shield  his  work  from  unfavor- 
able surrounding  influences,  which  are  far  more  to  be 
avoided  than  the  tendency  to  reversion. 

Though  hybridization  is  beset  with  diflBculties,  and  ex- 
posed to  disappointments  and  discouragements,  though  its 
practice  demands  the  exercise  of  the  greatest  patience  and 
perseverance,  there  is  a  charm  in  moulding,  sometimes 
almost  at  will,  the  plastic  forms  of  plants,  and  in  feeling,  not 
irreverently,  that  the  Author  of  Nature  permits  us  to  con- 
tinue, in  sonfe  sense,  the  work  from  which  He  rested  on  the 
evening  of  the  third  day.  There  is  a  fascination  in  watch- 
ing the  development  of  our  creations,  in  tracing  their  char- 
acters, in  seeing  their  opening  blooms,  and  in  tasting  their 
ripening  fruits. 

Though  of  greater  length  than  most  of  the  papers  read 
before  the  board,  it  was  listened  to  with  the  closest  interest 
and  attention  throughout. 

At  the  close  of  the  reading  of  the  paper,  Mr.  Jameson, 
of  Irasburgh,  spoke  of  the  importance  and  justice  of  appro- 
priations by  government  to  properly  compensate  gentlemen, 
who,  like  Mr.  Prindlc,  were  speeding  so  much  of  their  time 
and  moans  to  obtain  varieties  and  results  that  were  of  so 
much  substantial  benefit  to  the  country.  Mr.  Jameson  was' 
succeeded  by  other  gentlemen  present,  who  testified  to  the 
desirability  and  justice  of  such  appropriations. 


Digiti 


zed  by  Google 


ADVAITTAGES  OF  BEE-KEEPING. 

A  PAFEIC  READ  AT  THE  MEETING  OF  THE  VERMONT  STATE  BOABX> 
OF  AORRICULTURE,  AT  ST.  ALBANS, 

BY  O.  C.  WAIT,  OF  GEORGIA,  VT. 


I  am  aware  that  my  subject  is  very  unpopular  in  Vermont ; 
that  many  of  our  staunch  farmers,  born  and  bred  to  their 
employment,  wonder  if  bee-keeping  can  be  made  a  paying 
business.  Others  are  so  prejudiced  by  the  force  of  paternal 
example  and  habit,  that  they  have  no  patience  to  listen  to 
this  or  any  other  subject  not  included  in  their  father's  creed, 
and  taught  them  in  their  youth.  Some,  no  doubt,  would 
gladly,  (in  a  good-natured  way,)  advise  us  to  follow  the  ex- 
ample of  the  preacher,  who  announced  as  the  subject  of  his 
discourse,  "  The  world,  the  flesh,  and  the  devil."  He  pro- 
propbsed  to  just  notice  the  world,  pass  over  the  flesh,  and 
hasten  to  the  devil.  I  prefer  a  little  difierent  course,  and 
propose  to  glance  at  some  of  the  features  of  bee-keeping, 
pass  others  without  a  notice,  and  present  for  your  careful 
consideration  only  the  most  interesting  of  those  which  are 
seldom  presented  to  our  view. 

In  a  paper  read  before  this  board  at  Burlington,  I  men- 
tioned the  fact  that  the  rural  population  of  Vermont  gener- 
ally are  obliged  to  earn  their  money  by  the  sweat  of  the 
brow,  and  as  a  rule  prosper  just  in  proportion  to  the  amount 
of  intelligent  labor  bestowed.  That  though  long  and  eagerly 
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sought,  no  easy  way,  adapted  to  the  community,  to  make 
fortunes  or  even  a  comfortable  maintenance,  has  been  dis- 
covered. We  have  only  one  alternative,  that  of  selecting 
from  all  the  rural  pursuits  such  as  make  available  to  the 
greatest  extent  the  bounties  of  nature. 

With  this  view,  bee-keeping  is  recommended  to  a  greater 
or  less  extent,  according  to  the  tastes  and  conditions  of  the 
inhabitants.  We  suggested  that  fear  was  unnecessary,  for 
even  the  most  timid  might  learn  to 'handle  bees  with  impun- 
ity ;  that  this  emi»loyment  invariably  created  a  deeper  inter- 
est in  nature  than  any  other  department  in  agriculture.  I 
Am  aware  that  it  is  not,  strictly  speaking,  "  agriculture," 
but.it  seems  fitly  connected  with  it.  We  remarked  that 
science  had  greatly  improved  its  pecuniary  attractions ;  the 
honey  extractor  enabling  us  to  to  take  double  the  amount  of 
honey  wituout  injuring  the  bees,  or  leaving  one  card  less  of 
comb  in  the  hives.  -  It  is  estimated  that  every  pound  of  comb 
built  by  the  bees  involves  the  sacrifice  of  25  or  30  pounds 
of  honey.  Ten  good  colonies  in  the  best  of  the  season  will 
not  only  earn  more  than  the  daily  wages  of  ten  good  farm 
laborers,  but  they  will  work  for  nothing  and  board  them- 
selves. We  remarked  that  although  honey  sold  much  higher 
than  sugar,  it  really  costs  much  less.  That  if  gathered, 
basswood  or  linden  trees  furnish  twice,  or  even  thrice  as 
much  honey  as  maples  do  of  sugar.  That  Vermont  bee- 
keepers have  not  learned  the  value  of  assemblages  like  this, 
nor  of  books  and  periodicals  devoted  to  our  science,  conse- 
quently we  are  behind  other  states.  We  noticed  the  special 
adi^ptation  of  bee-keeping  to  the  wants  of  those  who,  by  de- 
clining ago,  misfortune  or  disease,  are  disqualified  for  hard 
labor  or  exposure.  Also  that  the  poor  man  may  produce 
more  pounds  of  honey  than  his  wealthy  neighbor  can  of  su- 
gar.   It  is  also  adapted  to  the  wants  of  the  ladies ;  they  are 
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evea  excelling  the  *'  lords  of  creation  "  in  gathering  this 
"  balm  of  a  thousand  flowers."  I  remarked  that  there  is  no 
luck  or  fatality  in  handling  bees ;  that  scientific  care  will 
tell  favorably,  while  if  managed  by  those  ignorant  of  their 
natures  and  wants,  eventual  loss  and  disappointment  is  sure 
to  follow.  We  suggest  that  bee-keeping,  when  stripped  of 
its  mysteries  and  superstitions,  will  become  as  common  as 
in  Prussia  and  the  German  States,  and  honey  so  plenty,  (as 
in  some  parts  of  California,)  that  it  may  be  in  common  use 
even  among  the  poorer  class;  and  so  cheap  that  rogues 
will  not  find  it  for  their  interest  to  adulterate  it ;  and 
that,  with  accumulated  knowledge  and  increased  facilities,' 
its  production  will  still  be  as  profitable  ks  now. 

Pardon  me  if  I  am  specific  in  my  details ;  I  mean  to  be  so. 
The  vague  and  indefinite  character  of  many  of  our  written 
instructions  is  a  serious  obstacle  to  successful  practice,  and 
frequently  destroys  their  practical  utility.  The  small- 
est wheels  in  a  watch  are  just  as  necessary  to  its  successful 
operation  as  the  larger  ones.  According  to  the  experiments 
of  a  scientific  German  bee-keeper,  a  colony  of  bees  weigh- 
ing 5  pounds,  taken  from  the  hive  while  lying  out,  number 
28,000,  or  5,600  to  the  pound,  or  when  filled  with  honey 
preparatory  to  swarming,  only  3,600.  Of  this  28,000  one 
only  is  a  queen,  or  more  properly  called  a  mother  bee  ;  22 
to  24,000  are  workers,  or  imperfectly  developed  females ; 
the  remainder  are  male  bees,  or  drones.  The  queen  origin- 
ates in  an  ordinary  worker  egg  laid  in  a  queen  cell,  or  car- 
ried there  by  the  workers. 

When  suddenly  deprived  of  their  queen,  they  select  a 
worker  lar'^a  a  few  days  old,  tear  away  the  surrounding 
cells,  destroying  their  tiny  occupants ;  then  in  an  incredi- 
bly short  time  construct  a  queen  cell,  occupying  with^  its 
thick  walls  the  entire  space  of  three  of  the  cells  destroyed. 
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This  cell  resembles  a  peanut  in  .form,  and  frequentlj  in 
color,  as  it  projects  half  its  length  beyond  the  surrounding 
cells.  The  undisturbed  larva  lies  coiled  in  the  bottom  of  the 
cell,  surrounded  by  a  little  transparent  liquid  food.  This  is 
now  changed,  and  a  much  larger  quantity  of  *'  royal  jelly  " 
substituted.  This  jelly  is  prepared  in  the  stomachs  of  the 
workers,  has  a  white  porcelain-like  .appearance,  and  is  won- 
derfully adapted  to  the  rapid  development  of  the  embryo 
queen.  In  ordinary  cases  the  egg  hatches  the  third  day,  the 
larva  queen  remains  in  the  uncapped  cell  5  or  5i  days,  and 
then  occupies  one  day  in  weaving  around  herself  a  thin, 
strong  cocoon.  The  cell  is  immediately  capped  by  the  bees, 
after  which  the  queen  remains  about  2i  days  in  the  larva 
state.  Then  commences  a  change,  and  the  larva  is  rapidly 
transformed  into  nymph  or  pupa.  She  develops  rapidly,  and 
in  about  4i  days  removes  the  covering  and  emerges  from 
her  cell,  a  perfect  queen.  It  is  worthy  of  remark  .that 
while  the  queen  requires  only  15  or  16  days  from  the  laying 
of  the  egg  to  the'  hatching  from  the  cell,  the  worker  requires 
about  4  days,  and  the  drone  8  or  9  days  longer,  for  the  same 
process.  This  remarkable  difference  is  all  attributable  to 
the  diflferent  food  provided,  for  all  other  circumstances-  are 
exactly  equal. 

About  the  fifth  day  after  hatching,  if  pleasant,  the  young 
queen  may  be  seen  flying  from  the  hive  backwards,  and  for 
the  first  time  taking  a  thorough  survey  of  its  front,  appar- 
ently making  a  note  of  its  surroundings.  In  this  she  dis- 
plays, if  not  reasoning  faculties,  a  high  order  of  instinct 
that  would  do  honor  to  some  of  the  human  race  ;  for  if  like 
some  of  us  she  were  to  rush  heedlessly  out,  she  would  on 
her  return  quite  likely  fail  to  find  her  home,  and  if  so, 
would  certainly  be  destroyed  by  the  first  colony  with  which 
she  comes  in  contact.     Usually  within  forty-eight  hours  after 
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this  flight  she  commences  laying  eggs,  providing  that  food 
and  worker-comb  are  abundant.  In  her  prime  she  is  capa* 
ble  in  some  cases  of  laying  as  many  as  three  thousand  eggs 
per  day.  She  seldom  lays  more  than  one  egg  in  a  pell ;  and 
rarely  fails  to  deposit  the  worker  eggs  in  the  small,  or 
worker  cells,  and  the  drone  eggs  in  the  larger,  or  drone 
cells ;  although  these  two  classes  may  be  so  irregularly  ar- 
ranged, that  her  sons  and  daughters  arc  promiscuously 
mixed.  < 

The  queen's  natural  vitality  and  longevity  are  so  great, 
that  she  is  enabled  to  continue  these  maternal  duties  during 
most  of  the  time  for  several  years.  In  the  meanwhile  from 
twelve  to  twenty  generations  of  her  sons  and  daughters  have 
lived  their  allotted  time  and  passed  away.  Thus  we  see  that 
one  queen  may  be,  and  often  is,  the  mother  of  five  hundred 
and  sixty  thousand  bees.  Her  powers  of  reproduction  are 
sucK  that  she  may  accomplish  all  this  without  leaving  the 
hive  or  associating  with  the  other  sex  after  the  first  flight, 
five  or  six  years  previous. 

Queens  have  a  mortal  hatred  towards  each  other;  unless 
restrained  by  the  workers,  one  of  them  embraces  the  first 
opportunity  of  biting  holes  in  the  cells  and  stinging  her  de- 
fenceless, unhatched  sisters  to  death.  If,  by  reason  of  the 
swarming  impulse  in  the  bees,  they  succeed  in  protecting 
the  royal  children,  the  older  queen,  baffled  in  her  murderous 
plans,  manifests  her  rage  by  uttering  a  loud  note  of  anger, 
and  quits  the  field ;  embracing  the  first  opportunity  to  lead 
oflf  a  new  colony.  It  very  frequently  occurs  that  queens 
get  into  the  wrong  hive ;  in  this  case  the  reigning  queen 
soon  scents  her  rival,  and  thrusting  aside  her  workers, 
rushes  to  mortal  combat.  Each  grasps  the  other,  and  a  des- 
perate succession  of  throes  and  somersaults,  too  rapid  .for 
the  eye  to  follow,  continues  until  one  receives  a  fatal  thrust 
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between. tho  folds  of  her  natural  armor.  The  conquering 
queen,  unlike  other  bees,  withdraws  her  sting ;  consequently 
she  "lives  to  fight  another  day."  It  is  worthy  of  remark 
here  that  a  queen  may  be  forcibly  restrained  by  the  workers 
from  killing  the  young  queens,  or  even  be  torn  in  pieces  by 
the  human  hand,  without  deigning  to  use  her  sting,  as  though 
"  none  but  a  •■oyal  foe  were  worthy  of  her  steel."  It  is  an 
unusually  interesting  sight  to  see  a  queen,  serene  and  com- 
posed, yet  with  a  royal  bearing,  pursuing  her  maternal  duties. 
JSer  presence  seems  to  be  necessary  to  the  full  enjoyment  of 
her  happy  family :  her  disappearance  creates  the  wildest 
alarm  and  coodlmotion  in  the  hive,  until  the  workers,  becom- 
ing resigned  to  their  loss,  construct  perhaps  a  score  of  new 
cells,  ahd  rear  successors  in  the  manner  I  have  described. 

Having  given  a  minute  history  of  the  queen,  I  will  pre- 
sent briefly  for  your  consideration  some  of  the  claims  honey 
bees  have  on  us  for  our  attention  and  fostering  care.  For 
3,800  years  the  history  of  the  honey  bee  has  been  intimately 
connected  with  that  of  the  human  race.  During  all  this 
long  period  their  products  have  been  eagerly  sought  and 
appreciated.  In  answer  to  an  inquiry,  Rev.  L.  A.  Dunn 
(  noted  for  his  travels  in  the  old  world  )  safd,  that  in  spite 
of  their  inveterate  enemies,' the  Arabs,  honey  bees  still  exist 
in  Palestine,  but  are  confined  to  the  crevices  and  fissures  of 
the  rocks.  So  we  see  that  descendants  of  the  bees  which 
gathered  food  for  John  the  Baptist,  the  forerunner  of  the 
Saviour,  also  that  of  which  He  ate,  have  lived  in  Palestine 
more  than  1800  years.  •Another  reverend  gentleman  says 
that  since  bees  have  formed  so  prominent  a  link  in  the  chain 
of  man's  redemption,  we  should  encourage  their  culture. 
Since  we  are  not  Arabs,  let  us  at  least  avoid  their  barbarous 
practices,  and  destroy  no  more  of  our  little  friends.  They 
33 
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have  a  claim  for  our  care  and  protection,  in  view  of  their 
wonderful  adaptation  to  our  wants.  They  are  a  sure  and 
effective  agent  in  the  hand  of  a  kind  Providence  to  make 
available  one  of  Nature's  best  and  most  profuse  bounties, 
which  must  otherwise  be  lost  to  man.  They  should  interest 
us,  because  through  their  works,  more  than  those  of  all 
other  animals,  we  are  led  to  look  beyond  the  creation  with 
wonder  and  adoration  to  Him  who  created  all  things.  And 
though  bees  are  not  made  in  His  image,  like  man,  yet  in 
industry,  neatness,  order,  punctuality,  economy- and  temper-, 
ance,  most  of  God's  images  may  well  imitate  their  example. 

It  is  generally  supposed  that  a  colony  of  bees  is  governed 
by  an  absolute  monarchy,  but  in  her  family  government  the 
queen  exercises  no  imperial  power,  and  there  is  not  the 
slightest  resemblance  to  a  jnonarchy,  except  that  kingdoms 
and  empires  are  occasionally  ruled  by  the  gentler  sex ;  while 
republics  usually  select  a  governor  from  the  sterner  one. 

If  not  in  this,  certainly  in  every  other  respect  the  govern- 
ment of  a  colony  of  bees  is  a  more  perfect  republic  than 
ever  did  or  ever  will  exist  among  men  ;  one  in  which  each 
member  quietly  takes  the  place  allotted  by  virtue  of  age, 
which  is  the  principal  qualification  regarded.  As  soon  as 
hatched,  or  within  six  hours,  th&  young  bee  commences  her 
life  of  toil  by  administering  to  the  wants  of  the  young  un- 
capped larvae,  and  with  others  of  her  age  supplies  the  puny 
ones  with  pollen,  honey,  and  water.  In  a  few  days  the 
younger  children  relieve  them  of  their  duties  as  nurses,  and 
they  turn  their  attention  to  comb  l)uilding,  if  in  its  season. 
I  would  notice  here  that  the  comb  made  by  a  bee  six  days 
old,  and  even  the  first  cell  made  by  a  young  bee,  is  just  as 
perfect  as  the  last  made  by  an  old  one ;  all  are  perfect,  and 
have  been  so  since  the  creation. 

After  a  few  flights  when  seven  or  eight  days  old,  they  are 
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qualified  to  commence  the  labors  of  the  season,  and  may  be 
seen  returning  from  Nature's  storehouse  heavily  laden  with 
pellets  of  pollen  for  the  young,  and  sacks  filled  with  honey 
from  the  flowers  or  honey  dew  ;  or  acting  as  sentinels,  sta- 
tioned at  the  entrance  as  a  guard,  and  if  the  weather  be 
warm,  patroling  the  front  of  the  castle  continually,  for  bees 
in  the  working  season  are  not  satisfied  with  ten  hours  labor, 
but  work  incessantly  day  and  night  during  the  entire  honey 
season,  or  until  over  work  or.  accident  finishes  their  short 
career,  which  is  usually,  in  a  favoAble  time  for  honey  gath- 
ering, only  about  thirty  days. 

When  a  peculiar  trumpet-like  sound  of  the  sentinel  or 
returning  laborer  is  heard,  denoting  the  approach  of  an  en- 
emy, a  company  of  one  accord  sally  forth  to  war  for  the  com- 
mon interest  of  the  colony.  Each  seems  to  vie  with  his  fellow 
in  feats  of  daring  and  danger  ;  and  if  possible  unhesitatingly 
thrusts  his  barbed  arrow,  with  poisoned  tip,  to  the  heart  of 
its  enemy,  if  an  insect,  or  if  human  she  usually  darts  her 
little  javelin  at  the  eye  with  accurate  aim.  Thus  thousands 
of  them  "  without  fear  of  punishment  or  hope  of  reward  " 
yield  themselves  willing  martyrs  in  the  defence  of  their 
homes  and  domestic  institutions. 

In  their  civil  government  there  are  no  intriguing  politi- 
cians,  no  Indian  agents,  and  no  hangers  on  around  the  pub- 
lic treasury.  All  alike  willingly  perform  their  duties,  al- 
ways working  if  there  is  work  to  do,  and  cheerfully  enjoy- 
ing in  common  the  benefits.  In  their  armies  there  are  no 
skedaddlers,  no  jealousies,  no  government  contractors,  and 
certainly  no  cowards.  But  alas !  through  some  unholy  in- 
fluence, or  fiendish  agency,  they,  having  imbibed  one  human 
trait,  occasionally  depart  from  the  path  of  rectitude,  and, 
conscious  of  their  own  strengtii  and  the  weakness  of  an 
adjoining  colony,  assume  the  ofiiensive,  marshal  their  hosts. 
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and  if  possible  conquer  them  by  slaying  thousands  of  their 
own  kind,  in  which  case  they  not  only  take  all  the  accumu- 
lated stores,  but  carry  away  captive  all  the  survivors  of  the 
conquered  colony.  A  colony  of  bees,  when  onje  demoral- 
ized in  this  manner,  will  never,  unless  compelled  by  neces- 
sity, return  to  habits  of  legitimate  labor  until  the  iniquitous 
generation  has  passed  away. 

There  is  one  class  of  bees  that  we  have  failed  to  notice — 
the  gentlemen  loafers  of  the  hive,  or  drones — and  why 
should  we  notice  them  ?  Chey  have  no  merits  to  plead,  and 
as  far  as  their  labor  is  concerned,  we  may  well  wonder  why 
they  were  made.  They  are  careful  not  to  be  born  until 
warm  weather,  (though  that  matter  may  not  be  under  their 
control) ;  then  they  emerge  from  their  cells,  large  robust 
fellows,  and  commence  a  life  of  ease  and  luxury  in  the 
hive.  Their  very  presence  must  be  hateful  to  the  hard- 
working and  care-worn  members  of  the  colony.  Imagine 
them  leisurely  viewing  the  thousands  of  young  in  the  nurs- 
ery, or  scanning  the  accumulating  stores  of  pollen  and  honey, 
saying  to  their  better  halves,  *'  Behold  what  we  have  done." 
See  them  sallying  forth  at  noonday  to  enjoy  the  sunlight  and 
air,  but  always  returning  at  nightfall,  empty-handed  and 
open-mouthed,  ready  to  consume  the  hard-earned  stores  of 
their  companions,  for  with  all  their  faults  they  never  keep 
late  hours. 

Thus  they  live  on  the  fat  of  the  land,  supported  by  the 
workers  unless  supplies  chance  to  fail  so  as  to  endanger  the 
lives  of  the  little  ones.  This  arouses  the  sterner  natures  of 
the  workers,  who,  resolving  to  tolerate  the  nuisance  no 
longer,  commence  a  war  of  extermination,  and  slay  the 
drones  by  thousands.  In  this  slaughter  they  will  not  toler- 
ate a  single  drone  in  the  wigwam  ;  they  even  drag  the  little 
pale  faces  from  the  capped  cells.    U  not  before,  the  work- 
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ers  are  sure,  at  the  approach  of  winter,  to  commeDce  this 
slaughter,  though  in  a  milder  manner,  by  dragging  or  driv- 
ing the  drones  outside  of  the  well-guarded  door,  and  sternly 
refusing  to^listen  to  their  appeals  for  admittance.  Thus  the 
outcasts  wander  from  hive  to  hive,  but  everywhere  finding 
this  feminine  but  efiectivc  vigilance  committee  on  the  alert, 
and  none  so  weak  as  to  sell  or  violate  justice.  The  poor 
culprits  are  doomed  to  reap  what  they  have  sown,  to  be 
gnawed  by  huni^er  and  frozen  by  the  merciless  winds.  I 
may  say  that  by  cutting  out  nearly  all  the  drone  comb  in  the 
hive,  the  raising  of  many  drones  is  prevented,  thereby 
adding  to  the  surplus  honey  all  they  would  have  consumed, 
frequently  twenty-five  or  thirty  per  cent,  of  the  entire  profit. 
It  is  believed  by  many  that  bees  injure  fruit  and  grain  in 
gathering  honey  from  the  flowers.  Since  that  opinion  is 
entertained,  it'  becomes  us  to  treat  it  with  becoming  consid- 
oration.  But  a  little  careful  investigation  on  the  part  of  the 
inquirer  would  serve  to  banish  this  superstition.  Though 
often  asserted,  wo  never  saw  or  heard  any  proof  of  its  cor- 
rectness, but  on  the  contrary,  we  believe  that  every  fruit- 
grower or  even  farmer  should  keep  a  few  colonies  for  the 
more  perfect  fertilization  of  fruit  and  grain.  There  are 
times  when  the  season  and  all  the  conditions,  as  far  as  wo 
can  judge,  are  favorable  for  a  bountiful  crop  of  grain  at  the 
time  of  blossoming,  but  for  some  generally  unknown  cause 
the  crop  is  nearly  a  total  failure  in  many  localities.  Now 
this  is  more  frequently  occasioned  by  the  peculiar  humid 
condition  of  the  atmosphere  than  any  other  cause,  which, 
with  the  rains,  fogs,  dews,  and  the  stillness  of  the  air,  con- 
fine the  pollen  that  would  otherwise  be  wafted  by  the  dry 
winds  to  the  pistils  of  the  unfertilized  flowers.  Under  these 
circumstances,  which  are  of  frequent  occurrence,  Providence 
has  provided  only  one  sure  remedy,  and  that  is  the  carrying 
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of  the  pollen  from  flower  to  flower  by  insects,  and  th6 
amount  of  crops  is  just  in  proportion  to  their  numbers  and 
the  frequency  of  their  visits. 

It  is  obvioub  to  every  observing  apiarian  that,  vi  such  sea- 
sons as  we  have  described,  there  is  usually  an  abundance  of 
fruit  in  the  immediate  vicinity  of  the  apiary,  where  every 
particle  of  honey  is  eagerly  sought  and  gathered.  But  in 
localities  remote  from  apiaries,  all  other  circumstances  be- 
ing equal,  there  is  comparatively  little  fruit.  The  buck- 
wheat and  clover  field,  that  furnishes  the  most  houey,  invari- 
ably produces  the  most  seed,  if  the  season  continues  favora- 
ble. It  would  seem  to  require  but  ordinary  discernment  to 
see  that  Providence  did  not  make  the  honey  in  the  blossom 
to  be  dried  by  the  noonday  sun,  or  washed  off  by  the  spring 
showers,  but  that  on  the  contrary  it  has  provided  that  we 
have  all  wc  choose  to  gather,  at  the  same  time  accoqiplish- 
ing  an  object  of  much  more  importance,  the  fertilization  of 
the  fruit  and  grain! 

In  regard  to  the  profit  of  bee-keeping,  we  might  give  our 
own  experience,  but  prefer  giving  that  of  others.  In  look- 
ing over  the  report  of  the  American  Bee-Keepers'  Associa- 
tion meeting  at  Cincinnati,  I  was  led  to  arrange  the  follow- 
ing facts  for  the  consideration  of  this  meeting,  as  positive 
evidence  of  my  position  that  bee-keeping  does  pay,  not  only 
six  per  cent,  or  less,  like  other  occupations,  but,  fairly  man- 
aged, pays  a  sum  equal  to  all  the  capital  invested,  and  even 
more,  after  deducting  interest  and  expenses.  We  take,  for 
instance,  all  the  full  reports  of  those  present  who  had  over 
nineteen  colonies  of  bees  in  the  spring,  numbering  forty  in 
all.  The  united  number  of  colonies  was  4916,  of  which 
2,777  were  wintered,  and  2,139  were  the  increase  of  the 
past  season.  The  amount  of  honey  gathered  was  184,212 
lbs.,  which  sold  at  an  average  of  about  29  cents  per  pound. 


Digiti 


zed  by  Google 


ADVANTAGES  OF  B1<:E-KEEPIN0.  263 

The  products  were,  as  might  be  expected,  exceedingly  vari- 
able. Bad  locations,  severe  dropghts,  rearing  queens  and 
multiplying  colonies  rapidly  for  sale,  all  reduced  the  amount 
of  honey  seriously  from  some  large  apiaries,  but  we  include 
the  failures  as  well  as  successes.  The  smallest  quantity  re- 
ported was  five  pounds  per  colony,  from  Ohio.  The  largest, 
J.  W.  Ilosmer,  of  Minnesota,  was  253i  pounds  of  extracted 
honey  from  each  hive.  This  report,  though  unprecedented 
and  startling,  is  from  a  man  of  known  integrity,  and  far  ad- 
vanced in  both  practical  and  scientific  knowledge  of  bee- 
culture,  while  living  as  he  does  on  the  margin  of  an  immense 
basswood  forest,  lie  has  very  extra  facilities. 

Now,  recollecting  a  remark  of  General  Washington,  that 
it  is  advisable  as  far  as  possible  to  avoid  telling  a  truth  even 
that  seemed  incredible,  I  had  decided  to  deal  it  out  in  ho- 
meopathic doses,  until  we  toned  up  the  public  mind  to  bear 
lai^er  ones.  But  in  this  you  see  I  have  failed,  reminding 
one  of  the  negro  who  said  to  his  master,  "  One  of  your  oxen 
is  dead ;  the  other,  too;  I  durstn't  tell  you  both  at  a  time, 
for  fear  you  couldn't  bore  it."  Now,  like  this  negro,  I  may 
as  well  tell  the  whole  truth,  so  let  us  continue  our  investiga- 
tion. 2,777  colonies  divided  by  40  would  give  69  old  colo- 
nies to  each  person.  The  average  amount  of  honey  would  be 
48i  lbs.  from  each  colony,  3315  lbs.  for  each  bee-keeper, 
which,  at  29  cents  per  pound,  would  amount  to  $971.35  for 
honey  alone  :  63i  young  colonies  at  $5  each  (  exclusive  of 
hives,)  would  amount  to  $263.50,  which,  with  about  $20  for 
wax  sold,  would  make  $283.50,  an  ample  compensation  for 
the  labor  and  incidentals,  aside  from  permanent  fixtures, 
which  are  a  part  of  the  investment  upon  which  wo  are  to 
compute  the  interest.  As  an  investment,  we  have  69  prime 
colonies  at  $8  each,  hives  included,  $552 ;  honey  extractor, 
room  for  wintering,  &c.,  $48 ;  making  in  all  $600  invested. 
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Receipts  for  honey  $971.86,  which,  after  deducting  12  per 
cent.  (171.35)  interest  and  taxes,  leaves  $900,  or  150  per 
cent,  net  profit.  All  this  is  saved  from  Nature's  waste,  and 
added  to  our  regular  income. 

More  than  3000  years  the  little  busy  bee  has  suffered  the 
grossest  injustice  at  our  hands,  though  she  had  labored  pa- 
tiently all  the  while  for  the  best  interests  of  humanity. 
What  if  she  has  endeavored  to  make  her  power  known  and 
her  presence  felt  by  occasionally  inflicting  a  sting  ?  She  has 
not  after  all  avenged  half  her  wrongs.  Public  opinion  is 
perverted.  Bee-keeping  has  been  considered  insignificant 
and  uncertain,  and  those  who  have  been  investigating  and 
practicing  the  science  have  been  called  infatuated.  But  in- 
creased familiarity  with  the  facts  of  the  case  will  speedily 
dispel  these  prejudices.  It  is  easy,  legitimate,  honorable, 
fascinating,  ennobling  and  almost  inspiring.  I  might  safely 
challenge  this  entire  meeting,  or  any  member  of  it,  to  point 
out  any  other  employment,  equal  in  its  adaptation  to  our 
wants  and  means,  which  will  pay  one-half  the  net  profit  that 
may  be  and  is  derived  from  bee-keeping.  Vermont  has  near 
250  towns,  containing  about  200  farms  each.  If  each  of 
the  towns  would  even  collect  what  I  have  shown  forty  fami- 
lies might  easily  do,  it  would  add  to  the  profit  of  each  town 
$38,464,  and  to  that  of  the  State  $9,613,500  at  the  present 
prices,  or  even  at  one-half  the  present  price  it  would  amount 
to  $4,806,750,  which  is  more  than  the  grand  list  of  five 
counties  like  ours.  It  is  enough,  if  divided,  to  give  every 
man,  woman,  and  child  in  this  State  an  annual  income  of 
thirteen  dollars,  or  any  family  of  eight  persons  the  yearly 
interest  of  $1,734.  We  arc  unavoidably  led  to  the  conclu- 
sion that  no  government  bonds,  bank  or  railroad  stocks,  no 
estates,  either  real  or  personal,  no  dairying  or  sheep  hus- 
bandry, no  stock  raising,  be  it  native,  Alderney,  Ayrshire, 
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or  Durham,  will  for  the  labor  bestowed  and  capital  invested, 
give  such  rich  returns  in  money.  Now  we  may  have  all  this 
every  season,  as  Mr.  Quimby  says,  "  not  for  the  asking,  for 
it  is  already  bestowed,  but  for  the  taking."  Would  it  not 
be  wise  to  make  arrangements  to  take  it  ? 

Mr.  A.  Fisher,  of  St.  Albans,  had  not  been  successful  in 
bee-keeping  with  the  patent  hives. 

Mr.  Wait  said  he  netted  $21  on  each  of  his  colonies  last 
year.     Regarded  the  Alsike  clover  as  the  best  honey  plant. 

Dr.  Hoskins  referred  to  the  experience  of  Mr.  J.  E. 
Crane,  of  Bridport,  whose  father  objected  to  his  fooling 
away  his  time  in  keeping  bees,  but  who,  after  a  little  while, 
produced  a  greater  income  from  them  than  {ill  the  rest  of 
the  farm  besides. 

Mr.  Lane,  of  Cornwall,  asked  how  many  colonies  could 
be  profitably  kept  in  one  town  ;  thought  we  might  overstock. 

Mr.  Wait  said  that  $25,000  worth  of  honey  had  been 
made  on  25  square  miles  in  New  York,  and  the  territory 
was  still  not  fully  stocked. 
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THE  WEEDS  OF  VERMONT. 

A  PAPER  READ  AT  THE  MEETIKQ  OF  THE  STATE  BOARD  OF  AORI* 
CULTURE,  HELD  AT  NEWPORT,  AUGUST  6tH  AND  7th,  1872, 

BY  C.  G.  PRINGLE,  ESQ.,  OF  CHABLOTTE. 


Into  the  discussion  on  good  husbandry  which  engages  our 
Board  of  Agriculture,  I  bring  the  subject  of  Weeds.  It  is 
quite  like  actual  farm  experience,  that  among  so  much  good 
grain  as  we  have  here  there  should  spring  up  something 
weedy.  May  not  the  fact  that  this  has  not  sooner  been  the 
case  afford  evidence  t'lat  our  Board  has  farmed  well  ?  But 
weeds  may  not  be  ignored — not  in  a  weedy  season  like  the 
present  one,  when  the  heavens  have  daily  dropped  fatness, 
and  the  sun  has  not  long  withheld  his  most  generous  bles- 
sing, and  all,  you  might  think,  from  special  favor  of  the 
weeds,  so  wonderfully  have  they  luxuriated  under  these  in- 
fluences— not  when,  through  all  the  weeks  of  summer,  they 
have  engaged  full  half  our  energies,  as  we  have  toiled  early 
and  late,  rising  up  early  to  find  them  choking  our  choicest 
plants,  and  returning  from  the  field  late  in  the  evening  in 
full  consciousness  that  they  were  still  lurking,  seen  or  un- 
seen, everywhere  around.  So,  while  others  may  dwell  upon 
nobler  themes,  it  seems  to  fall  upon  me,  if  the  whole  truth 
about  farming  must  be  told,  to  make  confession  of  weeds. 

In  the  rudest  state  of  nature,  when  man  is  a  savage  and 
all  plants  are  wild,  there  are  no  weeds  in  an  agricultural  sense. 
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Then,  if  not  of  equal  might,  all  plants  have  equal  rights. 
In  the  struggle  which  then  goes  on  amongst  them  for  life  and 
place  they  take  precedence  according  to  no  scale  of  values, 
and  even  their  capabilities  are  unrecognized.  Thej  seek 
their  respective  habitats,  and  arrange  themselves  in  the  va- 
rious conditions  of  climate,  soil,  exposure,  etc.,  according  to 
their  peculiar  adaptations :  and  when  the  wild  fruit  or  grain, 
from  which  the  savage  gathers  a  mean  support,  finds  itself 
crowded  upon  by  plants  which  may  be  perfectly  useless  to 
man  and  beast,  it  can  hardly  expect  succor  from  him  whom 
it  feeds.  But,  when  man  has  come  to  the  goodly  estate 
of  husbandman,  and  has  brought  along  with  him  a  se- 
lection of  useful  plants,  greatly  improved  like  himself,  he 
seeks  out  a  choice  soil,  fences  it  against  intrusion,  renders  it 
mellow  and  productive  by  tillage,  and  plants  therein  each 
sort  of  seeds  by  itself.  All  useless  intruders  upon  this  cul- 
tivation the  farmer  calls  weeds.  So,  the  old  definition  of  a 
weed — "  A  plant  out  of  place!' — is,  with  him,  a  correct  one. 
According  to  this  definition,  not  only  are  those  plants,  pos- 
sessing little  or  no  value,  which  intrude  among  crops,  prop- 
erly called  weeds,  (such  in  agriculture  are  always  and 
everywhere  weeds,)  but  the  scattering  wheat  or  rye  that  ap- 
pears amongst  the  corn  that  follows  these  crops,  the  buck- 
wheat, self-sown  the  fall  before,  that  whitens  the  oat  field 
in  June,  the  choicest  grasses  that  spring  up  in  the  vegetable 
or  flower  garden, — all  such  plants,  out  of  the  place  assigned 
them,  assume  the  character  of  troublesome  weeds.  But  the 
botanist,  except  in  deference  to  agriculture,  acknowledges 
no  weeds.  To  him  every  plant,  whether  it  possesses  any  eco- 
nomic value  or  not,  is,  in  its  peculiar  and  marvelous  struc- 
ture, an  object  of  interest. 

Now,  from  what  a  host  does  the  partiality  of  the  farmer 
for  bis  few  improved  plants  invite  attack  !    Ten  weeds  press 
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upon  one  useful  plant,  thronging  upon  it  on  all  sides.  To 
subdue  these,  or  hold  them  in  check,  requires  a  large  share 
of  the  labor  of  cultivation.  They  infest  pasture  and  meadow 
with  their  bitter  or  noxious  qualities.  Our  sowed  grain  they 
rob  of  a  considerable  part  of  the  fertility  of  the  soil  in  all 
ordinary  farming,  and  among  our  hoed  crops  it  is  the  same, 
unless  they  are  faithfully  extirpated  at  much  cost.  How  di- 
versified in  character -and  habits  are  these  foes  of  the  farmer. 
The  tiny  mouse-ear  blooms  beneath  the  snows  of  spring. 
The  pigweed  attains  the  height  of  a  man  in  a  few  weeks, 
and  sheds  its  seeds  in  the  autumn  frosts.  Between  these  ex- 
tremes what  variations  of  size  and  form  and  season.  There 
are  weeds  for  the  meadow  and  weeds  for  the  pasture ;  weeds 
for  the  grainfield  and  cornfield,  for  the  do<^r-yard  and  the 
barn-yard,  and  weeds  which  most  aflfect  the  garden.  There 
are  weeds  for  dry  ground,  and  weeds  for  wet  places  ;  weeds 
for  every  month  of  the  summer,  and  weeds  for  the  whole 
summer;  annuals  and  perennials.  How  abundantly  en- 
dowed with  resources  for  maintaining  tlic  contest.  What 
powers  of  reproduction.  The  wild  mustard  has  been  known 
to  ripen  eight  thousand  seeds,  and  the  corn  cockle  twenty- 
five  hundred.  And  what  ability  to  adapt  themselves  to  dif- 
ferent conditions  of  soil  or  season.  1'he  green  amaranth  or 
red  root,  when  it  springs  up  after  cultivntion  is  over,  near 
the  end  of  summer,  will,  in  the  few  weeks  that  remain  before 
frost,  fully  perfect  its  seeds.  But  in  doing  so  it  fully  under- 
stands what  it  is  about,  and  does  not  undertake  a  growth  of 
five  feet,  as  it  would  have  done  early  in  the  season,  or  in  a 
fat  soil.  It  puts  forth  but  a  few  tiny  leaves,  and  its  stature 
may  not  exceed  a  single  inch.  There  are  many  weeds  that 
accommodate  themselves  to  circumstances  as  readily  as  this 
one  does.  But  this  pliability  of  constitution  is  not  shared, 
in  any  considerable  degree,  by  our  cultivated  plants.    They  re- 
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quire,  for  their  full  development,  a  definite  period  of  time  and 
quite  definite  amounts  of  heat  and  food.  It  is  but  recently 
that  the  important  part  in  the  remarkable  perpetuation  of 
plants  in  the  soil,  which  is  borne  by  these  insignificant  growths, 
maintained  by  plants  in  adverse  circumstances,  as  in  sod  or 
grain-fields,  and  often  escaping  notice,  has  been  fully  observ- 
ed. Nevertheless  it  remains  true  that  dormant  seeds,  as  much 
as  any  other  resource  of  weeds,  defeat  the  farmer's  endeavor 
toward  clean  tillage.  Buried  deep  in  the  earth  by  the  plow, 
they  may  preserve  their  vitality  for  many  years ;  and,  when 
the  soil  is  deeply  stirred  again,  and  they  are  brought  under 
the  influence  of  the  warmth  and  the  air  of  the  surface,  they 
may  start  into  life,  and  cover  the  ground  with  a  motly  her- 
bage, to  the  astonishment  of  the  farmer,  who  may  have  ac- 
counted his  soil  clean  of  weeds. 

Happily,  in  our  war  with  weeds,  we  may  avail  ourselves 
of  well  approved  tactics,  and  head  oflF  our  enemy  by  certain 
short  cuts.  First,  we  should  move  upon  their  works  in  an 
early  campaign,  before  they  have  become  firmly  established 
in  their  position.  Shortly  after  planting  has  been  done,  the 
seeds  of  weeds  lying  near  the  surface  for  the  most  part  ger- 
minate. Those  of  a  few  species  wait  for  the  heat  of  sum- 
mer to  bring  them  out,  and  such,  mingling  with  those  of  the 
early  growing  sorts  which  at  first  lay  too  deep  to  grow,  will 
give  trouble  later  in  the  season,  sometimes  even  after  culti- 
vation can  no  longer  be  carried  on  without  injury  to  the 
crop.  But  the  main  crop  of  weeds  starts  with  corn,  and  an 
early  stirring  of  the  surface  in  dry  weather  will  readily  de- 
stroy them.  If  this  be  done  before  the  plants  appear  above 
the  ground,  all  the  better,  for  their  tiny  and  tender  stems  are 
then  most  easily  broken  by  a  movement  of  the  soil.  During 
the  first  week  or  ten  days  of  their  life  the  difficulties  of  the 
operation  are  increased   but  little  ;    they  are  still  easily 
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torn  from  their  roots,  or  buried  with  a  little  earth.  But  as 
the  season  advances  their  hold  on  the  soil  grows  rapidly 
more  firm,  and,  if  hoeing  is  delayed  too  long,  it  will  require 
considerable  power  to  drive  the  hoe  or  the  cultivator  through 
the  soil.  Their  tenacity  of  life  will  be  increased,  so  that  to 
be  destroyed  the  dirt  must  be  shaken  from  their  roots,  and 
they  must  be  left  with  care  on  the  surface.  There  will 
hardly  be  more  weeds  than  at  first,  but  they  will  be  stronger. 
Judge  French,  of  Massachusetts,  and  J.  J.  Thomas,  of  New 
York,  most  excellent  farmers,  have  each  constructed  imple- 
ments designed  to  take  advantage  of  the  weakness  of  young 
weeds.  That  of  Judge  French  is  a  cultivator  with  numer- 
ous fine,  harrow-like  teeth.  It  passes  between  the  rows  and 
close  to  the  plants  to  be  cultivated,  and  easily  stirs  up  very 
fine  the  surface  soil  while  it  is  yet  mellow,  thereby  playing 
fine  havoc  with  the  small  weeds.  If  the  operation  is  often 
repeated,  and  the  weeds  in  the  roHi  or  hills  are  removed  in 
season  by  the  hoe  or  hand,  the  real  labor  of  hoeing  and 
weeding — the  tearing  out  of  large,  strongly  rooted  weeds — 
is  not  experienced.  This  is  taking  the  timely  stitch  in  hoe- 
ing, and  making  light  work  of  it.  Mr.  Thomas's  invention 
is  a  large  harrow,  abundantly  furnished  with  fine  teeth.  It 
is  used  broadcast  over  corn,  potatoes,  etc.,  soon  after  the 
crop  comes  up.  A  backward  inclination  of  the  teeth  en- 
ables them  to  pass  by  the  more  finely  rooted  plants  of  corn, 
etc.,  while  the  weeds  are  thoroughly  torn  up  or  covered  in 
the  soil.  Other  implements  arc  constructed  for  the  same 
work.  Their  efficiency  depends  upon  their  ability  to  pul- 
verize the  surface  thoroughly.  This  is  the  theory  of  good 
cultivation :  Stir  the  soil  early,  and  stir  it  often.  It  will 
then  be  easily  and  perfectly  done ;  and,  if  in  the  earth 
brought  up  from  the  bottom  of  the  furrow,  fresh  seeds  start, 
they  can  gain  no  advantage. 
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Sammer  fallowing,  as  a  means  of  subduing  foul  land,  and 
of  benefiting  it  in  other  important  respects,  is  too  little 
practiced  in  Vermont  fanning.  The  first  growth  of  weeds 
being  plowed  under  before  there  is  any  danger  of  their  drop- 
ping seed,  another  crop  will  spring  up  from  the  fresh  soil 
brought  up  from  below.  Repeated  plowings  will  exhaust 
the  reserved  forces  of  the  weeds,  and  render  the  task  of 
subsequent  cultivation  less  onerous ;  will  leave  the  soil  in  a 
light  and  friable  condition  ;  will  enrich  it  by  the  weeds  re- 
turned to  it,  and  will  greatly  promote  the  weathering  pro- 
cess by  which  the  mineral  elements  of  the  soil  arc  dissolved 
and  rendered  available  plant  food.  Whoever  adopts  the 
practice  of  an  occasional  summer  fallow  will  not  be  likely 
to  abandon  it.  ASight  harrowing  of  weedy  grouiid,  partic- 
ularly grain  stubble,  just  as  the  fall  rains  begin,  will  cause 
the  germination  of  many  weeds,  which  the  autumn  frosts 
or  fall  plowing  will  destroy.  A  largenumber  of  perennials 
establish  their  young  plants  during  the  latter  part  of  sum- 
mer, and  they  are  destroyed  much  more  eflfectively  by  fall 
plowing  than  they  are  if  not  turned  over  till  spring.  The 
scythe  may  play  an  important  part  in  the  destruction  of 
Weeds.  It  not  unfrequently  happens  that,  for  some  unavoid- 
able cause,  there  are  patches  of  weeds  on  the  farm  that  have 
become  full  grown ;  but  for  neglecting  tomow  these  down 
before  their  &eeds  ripen  there  can  seldom  be  any  excuse. 
But  in  clearing  up  all  the  waste  places  of  the  farm, — ^the 
barn-yards,  fence-rows,  etc., — as  well  as  in  subduing  the 
perennial  weeds,  which  give  an  unkempt  look  to  the  pasture 
grounds,  the  scythe  is  our  chief  reliance.  The  proper  time 
for  this  is  some  time  in  August.  Speaking  precisely,  it 
is  at  the  moment  when  the  full  strength  of  the  particular 
plant  is  above  ground— when  the  growth  is  about  completed. 
With  perennial  herbs  this  is  shortly  after  their  blooming ; 
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with  briars  and  other  shrubs  it  is  the  end  of  August.  The 
root  of  plants  performs  a  two-fold  office — that  of  a  collector 
of  food,  and  of  a  conservitor  of  food.  At  the  time  of  which 
we  are  speaking  it  has  nearly  accomplished  its  summer's 
work  of  seeking,  food  in  the  soil,  and  is  about  to  receive 
back  from  the  leaves  the  stores  of  assimilated  food  to  hold 
in  safe  keeping  for  ready  use  upon  the  return  of  spring.  To 
sever,  at  this  time,  the  top  an^  the  root  is  to  leave  the  root' 
feeble  and  empty.  If  it  survive  the  winter,  it  will  make  but 
a  slender  growth  the  succeeding  season,  and  will  now  readily 
succumb  to  a  second  mowing. 

Habitual  care  should  be  exercised  respecting  the  seeds  of 
weeds.  They  arc  under  our  control  when  the  waste  places 
of  the  farm  are  cleared  up.  The  rdbbish  which  contains 
them  should  be  carefully  gathered,  dried  and  burned.  Such 
is  not  fit  material  for  the  compost  heap  or  the  barn-yard, 
whence  the  seeds  will  surely  be  scattered  wide  again,  They 
come  into  our  possession  with  the  screenings  of  the  separa- 
rator  at  threshing  time.  Sending  these  screenings  to  the  grist- 
mill, because  they  contain  a  little  grain,  is  very  mist^iken 
economy.'  They  are  full  of  seeds  which  the  mill-stona  will 
not  crush,  and  which,  if  fed  to  stock,  will  eventually  be  de- 
posited in  well-manured  seed-beds  of  mellow  soil.  Raise  a 
smoke  with  all  such  vile  stuflF  you  can  get  hold  of.  The  seed 
grain  we  sow  should  be'  examined  with  care.  With  the 
abundance  of  good  seed  and  of  grain  separators  that  are  per- 
fect in  their  operation,  there  need  be  no  necessity  of  sowing 
vexation  and  loss. 

There  is  a  class  of  plants,  and  most  of  them  are  peren- 
nials difficult  to  eradicate,  against  whose  approach  the 
farmer  is  helpless  to  shield  himself.  Every  breath  of  wind 
which  passes  over  the  tilled  field,  in  their  seed  time,  drops 
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upon  the  soil  their  germs.     Such  are  the  thistles,  asters, 
goldea-rods,  dandelions,  milk-weeds,  etc. 

Bat,  bad  as  they  are,  there  is  a  little  compensation  in 
weeds.  We  have  seen  how  they  serve  as  green  manure  to 
be  plowed  under  in  summer  fallows.  Their  destruction  is 
the  imperative  necessity  which  compels  us  to  stir  the  soil  of 
our  hoed  crops  as  often  as  the  welfare  of  the  plants  requires. 
Were  this  necessity  removed,  would  we  always  do  it  ?  Some 
very  conservative  farmers  (they  are  not  "  book  farmers,'* 
they  would  have  you  know)  still  believe  that  weeds  are  use- 
ful in  shading  the  ground.  The  shade  of  pumps !  Every 
plant  is  a  pump,  sucking  moisture  frbm  the  depths  of  the 
foil  to  supply  the  place  of  that  which  it  gives  ofif  from  its 
leaves.  Did  you  ever  turn  over  a  heavy  growth  of  clover 
late  in  the  spring  ?  What  a  succulent  mass  of  fresh  verdure 
above ;  how  dry  the  earth  below.  Did  you  .ever  see  how 
fresh  and  green,  during  a  summer  drought,  will  be  the  outer 
row  of  corn,  which  stands  next. a  plot  kept  in  clean  cultiva- 
tion and  without  a  crop,  while  the  leaves  of  the  inner  rows, 
shaded  though  the  soil  be,  will  be  rolled  up  by  the  heat  ?  I 
have. seen  it.  .  * 

*'And  weeds  are  worth  five  cents  a  bushel  on  my  grounds.*' 
The  correctness  of  this  quotation  will  appear  in  this  way : 
I  apply  twenty  bushels  of  them  as  a  mulch  about  fruit  trees 
standing  in  grass,  (I  have  a  few  such  planted  in  situations 
where  cultivation  is  impracticable,)  spreading  it  a  foot  deep 
for  some  distance  around  the  tree.  The  tree  may  now  be 
worth  three  dollars.  Two  years  hence  it  will  be  worth  five 
dollars,  of  which  one  dollar  may  safely  be  attributed  to  the 
mulch,  which  keeps  the  ground  cool  and  moist,  rots,  and 
washes  down  as  choice  food  for  the  roots.  But  I  don't  want 
to  grow  weeds  at  that  price. 
35 
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I  will  proceed  to  give  a  list  of  the  most  important  weeds 
of  Vermont  agriculture,  omitting  some  plants  which,  though 
inferior  to  the  cultivated  grasses,  yet  contribute  somewhat 
to  our  pasturage  or  our  hay  crop,  many  worthless  plants 
which  interfere  but  little  with  cultivation,  because  their  hab- 
itat is  the  woods  or  the  swamps,  and  a  host  of  others  of  va- 
rious character,  so  sparsely  scattered  over  meadow  and  pas- 
ture, highland  and  lowland,  as  to  give  the  farmer  little 
trouble,  or  hardly  to  attract  his  notice.  The  arrangement 
of  the  genera  and  the  nomenclature  is  that  adopted  by  Gray. 

I  wish  to  preface  this  list  with  the  advice  to  every  young 
farmer  to  study  Botany  if  he  can.  Let  him  get  Gray's 
"  School  and  Field  Book  of  Botany,"  and  improve  some  of 
his  spare  hours  in  learning  something  of  the  structure  of 
plants,  and  of  the  laws  of  vegetable  life  and  growth,  and  in 
making  the  acquaintance  of  the  plants  he  daily  meets,  so 
that  he  will  then  be  able  to  distinguish  the  useful  from  the 
worthless,  the  indigenous  from  a  dangerous  new  comer,  and 
the  innocent  ones  from  the  poisonous.  Every  plant  he  meets 
will  then  have  a  secret  to  tell  him,  and  as  a  farmer  he  will 
not  grope  in  the  dark  among  the  mysteries  of  the  vegetable 
world.  He  will  make  few  blunders.  He  will  not  plant  his 
seeds  so  deep  that  they  will  lie  dormant  for  many  days,  shut 
out  from  the  influences  of  the  atmosphere  and  the  heat  of 
the  sun.  He  will  not  defoliate  his  plants  in  order  to  hasten 
the  maturity  of  their  fruits  by  exposing  them  to  the  rays  of 
the  sun.  He  will  not  attempt  to  graft  scions  of  his  fruit 
trees  into  the  maple,  nor  hybridize  the  apple  with  the  pear. 
He  will  not  believe  that  wheat  can  turn  to  chess.  With 
some  knowledge  of  Botany  and  the  other  sciences  which  afd 
Agriculture,  he  will  shape  his  methods  intelligently,  and 
earn  a  high  degree  of  success. .  .  • 
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SERIES   I. 
PHiBNOGAMOUS  OR  FLOWERING  PLANTS. 

CLASS    I. 
.    EXOGENOUS  PLANTS ;  Outside  Growebs. 

SUB-CLASS   I. 
ANGIOSPERM^ ;  with  Closed  Seed  Vessels. 

Division  I. — PolypetahuB  Uxogenaus  Plants. 

1.  Ranunculus  acuis,  Buttercups,  Our  moist  meadows 
and  pastures  in  June  glitter  quite  decidedly  with  this  weed. 
Cattle  reject  it  as  much  as  possible,  on  account  of  its  acrid 
juice ;  but,  as  this  is  dissipated  in  drying,  the  plant  does 
little  injury  amongst  hay.  Another  species,  R.  bulbosa, 
quite  as  troublesome  where  abundant,  and  still  nine  other 
species,  are  occasionally  met  with  in  this  State. 

2.  Camblina  Sativa,  False  Flax,  is  a  noxious  weed 
always  associated  with  flax.  It  remains  a  weed,  when  that 
crop  has  been  grown. 

3.  Capsella  Bursa  Pastoris,  ShephenTs  Purse^  is  one 
of  the  commonest  weeds,  and  one  of  the  fii*st  in  spring  to 
blossom  and  ripen  its  seeds. 

4.  SiNAPis  ARVENSis,  Field  Mustard,  Charlock,  often 
abundant  in  grain  fields,  and  conspicuous  from  its  yellow 
blossoms.  To  eradicate  it,  it  must  be  pulled  while  in  blos- 
som, as  it  sheds  its  seeds  before  grain  is  ripe.  As  its  seeds, 
when  buried  in  the  soil,  preserve  their  vitality  for  many 
years,  it  often  makes  its  appearance  after  a  sod  has  been 
turned. 

5.  NIGRA,  Black  Mustard,  becomes  a  weed  in  rich,  waste 
places  about  the  farm  buildings. 
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5.  Htpericum  perforatum,  Sl  JoTitCb  Wort^  is  a  perni- 
cious weed  of  grass  lands,  with  acrid  juice  and  showy  yel- 
low flowers.  Six  other  species  are  found  in  Vermont,  mostly 
in  wet  places. 

6.  Agrostemma  Githago,  Cockhy  is  the  pest  of  the 
wheat  field,  its  seeds  injuring  the  appearance  of  floor,  and, 
when  very  abundant,  rendering  it  unwholesome. 

7.  Stellaria  media,  Chichoeedj  common  everywhere,  is 
particularly  troublesome  in  shady  places  of  orchards  and 
gardens,  where  but  a  short  time  suffices  for  it  to  form  a 
dense  mat  over  the  ground.  As  its  strongest  growths  are 
made  early  in  spring  or  late  in  summer,  after  cultivation  is 
no  longer  advisable ;  it  enjoys  great  immunity  from  molesta- 
tion.   Happily,  it  seldom  passes  our  severe  winters. 

8.  PoRTiLACA  oleracea,  Purslane, a  plant  proverbially 
mean.  In  the  earliest  stages  of  its  growth  it  readily  dies  in 
the  sun,  when  brought  out  upon  the  surface.  After  it  at- 
tains size,  it  must  be  inverted  ;  or,  better,  it  may  be  raked 
up  and  fed  to  pigs. 

9.  Malva  rotundifoua,  Common  Mallow.  Found  iu 
rich,  neglected  gardens  and  yards.  Its  long  and  tough  tap 
root  is  not  easily  drawn  from  the  soil.  It  makes  itself  the 
more  troublesome  from  its  ability  to  pass  our  winters  and 
make  a  strong  growth  in  spring. 

10.  Rhus  venenata.  Poison  Sumac  of  swamps,  and  R. 
Toxicodendron,  Poison  Ivy,  running  over  stumps  and  knolls 
of  low,  unimproved  meadows,  should  be  known  to  all.  They 
are  poisonous  to  the  touch,  and  even  the  effluvium  in  sun- 
shine affects  some  persons. 

11.  Spir-ea  salicifolia,  Meadow  Sweety  and  S.  xomen- 
TOSA,  Steeplebiish,  are  weedy  shrubs  of  wet  lands. 
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12.  Agbimonia  Eupatoria,  Agrimony ^  a  coarse,  useless 
perennial,  occurs  not  unfrequentlj  in  the  partial  shade  of 
fence-rows  and  wood-sides. 

13.  PoTBNTiLLA  Canadense,  Cinque-foil,  or  Five  Finger ^ 
very  common  in  dry,  barren  fields.  As  a  forage  plant  it  is 
a  very  poor  substitute  for  the  grasses,  which  a  better  hus- 
bandry would  invite  to  supplant  it.  Two  kindred  species 
are  often  found  with  it,  and  three  others  are  met  with  in 
bog  meadows. 

14.  RuBUS  ODORATUS,  Purple-flowering  Ra^pberry^  R. 
Strigosus,  Red  Raspberry^  R.  occidentalis,  Black  Rasp- 
berry^  R.  viLLOSUS,  Blackberry^  and  R.  Canadensis,  Dew- 
berry^  deserve  to  be  mentioned  among  the  weeds  of  agricul- 
ture. Taking  possession  of  fence-rows  and  out-of-the-way 
places,  or  straggling  over  unimproved  pastures,  they  disfig- 
ure the  farm. 

15.  Rosa  Carolina,  Swamp  Rose^  R.  lucida.  Dwarf 
Wild  Rose^  R.  blanda,  Harly  Wild  Rose^  and  R.  rubigi- 
NOSA,  Sweet  Briar,  are  other  troublesome  shrubs.  The  two 
first,  in  low  lands,  form  thickets  not  easy  to  subdue.  The 
seeds  of  the  last,  scattered  by  birds,  produce  offensive  briars 
in  dry  lands. 

16.  Epilobitjm  arqustifouum,  Willow  herb,  is  a  tall 
plant,  common  in  newly  cleared  land.  Its  rose-colored  flow- 
ers are  very  showy. 

17.  OENOTHERA  biennis,  Evening  Primrose,  sometimes 
cultivated  on  account  of  its  pretty  yellow  flowers,  becomes 
in  the  field  a  coarse,  woody  weed. 

18.  Sedum  Telephium,  Live-for-ever,  has  in  many  places 
escaped  from  gardens,  and  become  a  great  evil  in  pastures 
and  meadows.    Its  well-known  tenacity  of  life  makes  it  ex- 
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ceedingly  difficult  to  eradicate.  Where  it  exists  only  in 
small  clumps,  scattered  over  the  field,  undoubtedly  the  best 
course  is  to  dig  it  out  clean,  and  bum  it  in  alternate  layers 
with  brush  and  old  wood.  Where  it  has  obtained  the  entire 
possession  of  the  soil,  nothing  but  trench-plowing,  burying 
it  deep,  will  redeem  the  land.  It  will  thrive  on  a  bare  rock, 
and  I  have  seen  it  flourishing  in  a  shady  swamp,  where  a 
neighbor  had  deposited  it. 

19.  Daucus  Cabota,  Carrot.  No  family  of  plants  needs 
more  close  attention  from  the  farmer  than  the  UMBELLiFEHiE 
or  Parsley  family.  The  cultivated  species  of  this  order,  the 
Carroty  the  Parsnip,  Pastinaca  Sativa,  Caraway,  Cabum 
Gabui,  etc.,  are  very  liable  to  escape  from  his  hands  and 
become  very  troublesome  in  the  fields.  Only  a  few  years 
suffice  to  revert  them  to  their  wild  forms.  The  Wild  Carrot 
is  established  as  a  weed  in  many  places  in  our  State.  Dar- 
lington tells  us :  "  When  it  gets  on  the  premises  of  a  care- 
less, slovenly  farmer,  it  soon  multiplies  so  as  to  become  a 
cause  of  annoyance  to  the  whole  neighborhood."  He  rec- 
ommends that  it  be  diligently  eradicated,  before  it  matures 
seed.  The  parsnip  is,  with  us,  more  common  in  a  wild  state 
than  the  carrot,  but  it  prefers  to  keep  closer  to  rich  fence- 
rows  and  the  sites  of  old  houses.  Hardly  less  ability  to 
maintain  an  independent  existence  is  shown  by  caraway. 
These  plants,  when  seed  is  grown  from  them,  should  be 
planted  in  open  tilled  soil,  in  order  that  the  self-sown  plants 
may  be  destroyed  under  the  implements  of  tillage. 

Besides  these  the  order  contains  several  poisonous  plants, 
of  which  the  following  are  observed  in  Vermont : — Cicuta 
MACULATA,  and  C.  BuLBiPEBA,  Cow  Bane,  destructive  to 
cattle  when  eaten  by  them,  and  common  in  swampy  mead- 
ows and  pastures  ;  Sium  Lineabb,  Water  Parsnip,  swamps 
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and  brooks;  and  Conium  VLACVhkTxmy  Poison  Hemlock,  tre- 
quent  in  waste  places.  The  importance  of  sufficient  botan- 
ical knowledge  to  identify  these,  and  distinguish  them  from 
others  of  the  same  species  which  are  quite  harmless  or  even 
useful,  but  which  closely  resemble  them,  as  Osmorbhiza  lon- 
GiSTYUS,  and  0.  brbvistylis,  the  two  forms  of  Sweet  CiceUf, 
which  are  very  common  in  our  moist  woods,  and  the  roots 
of  which  are  sought  for  their  aromatic  properties,  must  be 
apparent  It  is  not  rarely  that  Cowbane  is  mistaken  for  this 
latter  plant,  and  sometimes  with  fatal  results. 

Division  II. — Monopetalous  Exogenous  Plants. 

20.  Sambucus  Canadensis,  Commop  Elder,  loves  to  es- 
tablish itself  along  old  stone  walls,  under  whose  foundations 
and  throughout  all  the  adjacent  soil,  it  weaves  its  rope-like 
roots,  which  are  tenacious  of  life,  and  can  bud  throughout 

.  their  whole  length.     S.  Pubens,  Red  Berried  Elder,  in  dry, 
rocky  soil,  does  not  spread  by  running  roots. 

21.  DiPSACUS  8¥LVESTRis,  Wild  Pectsel,  is  naturalized  in 
some  parts  of  the  State,  and  may  become  a  nuisance  if  not 
attended  to. 

22.  EuPATORTUM  PURPUREUM,  Trumpet  Weed,  and  E. 
Pbrfoliatum,  Thorough  Wort,  are  homely  weeds,  common 
in  low  grounds. 

23.  Aster.     We  have  nineteen   species  of  this  genius. 
.  Thinly  scattered,  for  the  most  part  over  open  woodlands,  cool, 

mountain  pastures,  or  low  grounds,  they  give  the  farmer 
little  trouble. 

24.  Erigeron.  Five  species  of  this  genus  cause  us  much 
annoyance.  E.  annuum,  and  E.  strigosum,  Daisy  Flea- 
banes,  acrid  plants,  mingle  their  coarse  stalks  quite  too 
freely  with  the  hay  from  newly  seeded  land.    In  the  hay 
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they  emit  a  pungent  odor,  which  causes  sneezing  and  cotigh- 
ing. 

25.  SoLiDAGO  NEMORALis,  and  fifteen  other  species  of 
Qolden  Rod^  may  be  found  scattered  over  every  variety  of 
soil.  Coarse  perennial  herbs,  with  wand-like  stems  and  yel- 
low flowers.     Should  be  devoted  to  the  scythe. 

26.  Inula  Helenium,  Elecampane^  is  a  coarse,  offensive 
plant,  that  sometimes  gives  a  slovenly  appearance  to  the 
road-side.  It  also  invades  moist  pastures,  and  straggles 
along  cool  brooks. 

27.  Ambrosia  artemisi^polia,  Bitter  Tweedy  Ragweed, 
a  detestable  weed,  everywhere  about  barn-yards,  and  par- 
ticularly infesting  wheat  stubble.  A.  trifida,  a  ranker, 
species,  occurs  in  rich  soil  of  river  banks. 

28.  BiDENS  Frondosa,  Beggar-ticks,  common  in  rich 
waste  places  and  cultivated  fields ;  becomes  exceedingly 
annoying  in  autumn  from  its  seeds  adherin{g  to  clothing,  etc., 
by  means  of  their  two  barbed  awns. .  Four  other  species 
are  troublesome  in  wet  lands. 

29.  Maruta  Gotula,  May-weed,  an  acrid  herb,  with  a 
nauseating  odor.    In  the  vicinity  of  farm  buildings. 

30.  Achillea  Millepouum,'  Yarrow,  cattle  may  eat,  as 
it  mingles  its  bitter  foliage  with  grass ;  but  it  is  doubtful 

whether  it  is  a  wholesome  addition  to  their  food. 

• 

81.  Leucanthemum  vulgarb,  Ox-^e  Daisy.  Go  to 
Darlington,  and  he  will  tell  you  that  this  is  a  "  vile  intru- 
der," and  a  "  great  nuisance,"  and,  if  your  farms  are  clear 
of  it,  you  will  do  well  to  share  his  opinion.  But  over  the 
fields  of  the  Champlain  Valley  it  spreads  in  Jun^  its  white 
banners^  and  at  risk  of  being  told  that  I  belong  to  a  commu- 
nity of  ^'  slovenly  farmers,"  I  confess  myself  at  loss  to  knoir 
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whether  to  call  it  a  weed  or  a  valuableYorage  plant.  Under 
the  frequent  droughts'  of  the  past  dozen  years,  it  has  in- 
creased rapidly  over  our  valleys,  o  id  to  oppose  any  check  to 
its  progress  has  been  quite  beyond  the  power  of  man.  It  has 
supplanted  timothy  to  a  considerable  extent.  Some  farmers 
have  thought  that  it  runs  out  that  grass  ;  but  it  seems  more 
reasonable  that  the  failure  of  timothy  is  due  more  to  severe 
droughts  and  frosts,  and  to  the  partially  exhausted  condition 
of  our  old  lands.  The  daisy  more  properly  sticceeds  timo- 
thy, where  the  latter  has  failed.  Deep  tillage  and  liberal 
manuring  of  these  lands  will  enable  timothy  to  hold  its  own 
against  the  daisy  for  many  years.  A  limited  experiment 
with  phosphate  suggests  to  me  very  forcibly  that  these  lands 
are  deficient  in  that  mineral,  and  that  timothy  requires  its 
presence  in  considerable  amount.  We  do  know  that  much 
of  our  first  cleared  upland  was  injured  by  too  continuous 
cropping  with  wheat.  That  crop  must  have  taken  a  large 
amount  of  phosphoric  acid  from  the  soil.  As  a  weed  in  cul- 
tivated land,  the  daisy  gives  us  but  little  trouble.  In  pas- 
tures cattle  do  not  seem  to  relish  it ;  but  in  the  meadows,  if 
cut  when  in  blossom  and  properly  cured,  it  makes  sweet  and 
nutritious  hay,  which  cows  and  most  horses  eat  with  avidity. 
Enduring  the  drought  better  than  the  grasses,  and  thriving 
even  on  dry  clay,  it  has  really  proved  a  reliance  in  seasons 
when  our  hay  crop  has  been  the  lightest. 

82.  Tanacbtum  vulgabb,  Tansy j  has  escaped  from  gar- 
dens in  many  places,  and  forms  dense  patches  which  are  con- 
stantly enlarging. 

83.  Artemisia  vulgaris,  Mugwort^  is  a  species  of  Worm- 
wood, in  waste  places  near  dwellings. 

84.  Antennaria  mabgaritacra,  Pearly  Hverlasting^  a 
perennial,  occupies  the  knolls  of  cool,  hill  pastures.    A* 

86 
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PLANTAOINIFOLIA,  commonly  called  Mouse-ear,  is  a  low  ever- 
lasting. As  on  our  dry  and  worn-out  clay  soils  the  daisy 
succeeds  the  grasses  after  they  can  no  longer  find  sustenance 
there,  so  this  humble  and  perfectly  worthless  plant  follows 
the  daisy,  after  that  gives  up  the  field.  It  is  the  last  veget- 
ation with  which  these  lands  can  robe  themselves,  and  the 
ghastly  hue  of  the  plant  is  appropriately  suggestive  of  the 
condition  of  the  soil  beneath  it. 

85.  Ebeghthites  hijEracifolia,  Fireweed,  is  very  cer- 
tain to  show  its  tall  form  in  recent  clearings  that  have  been 
burned  over. 

36.  CiBCiUM  LANCEOLATUM,  BvU  ThutU,  is  a  biennial  of 
pastures  and  road  sides  everywhere.  Besides  this,  and  the 
following,  four  other  species  of  rare  occurrence  are  indigen- 
ous here.  Chief  over  all  weeds  in  the  odium  of  the  farmer 
has  long  been  placed  C.  abvense,  the  Canada  Thistle. 
Spreading  its  downy  pappus  to  the  wind,  it  laughs  at  the 
pains  of  the  fieurmer  to  keep  clear  of  it.  From  neglected 
fence  rows  or  road  sides,  from  fields  of  grain  ready  for  the 
reaper,  firom  hillside  pastures,  from  far  and  from  near,  its 
seeds  start  up  on  their  balloon  flights  to  seek  fresh  fields  for 
colonizing  enterprise.  As  surely  as  we  take  up  a  piece  of 
land  for  the  plow,  so  surely  will  thistles  spring  up  over  it. 
And,  with  average  cultivation,  they  will  not  disappear  till 
the  land  has  been  seeded  to  grass  and  mowed  two  or  three 
years.  The  strength  of  this  thistle  is  in  its  creeping  root- 
stalk,  which  lies  at  some  depth  in  the  soil.  Turning  and 
breaking  up  that  with  the  plow  is  of  no  avail.  Such  is  only 
the  culture  and  propagation  which  the  plant  invites.  Every 
inch  of  this  root-stalk  is  capable  of  producing  a  new  plant. 
Our  only  course  is  to  smother  it  till  it  rots— ^that  is,  to  re- 
move the  stalk  as  often  as  it  appears  above  ground,  thus  de- 
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priving  it  of  air  and  weakening  it  till,  at  last,  it  succumbs 
and  dies.  To  do  this  work  requires  a  cultivator  that  will 
cut  o£f  eyery  stalk  each  time  it  passes. 

87.  Onopordon  acanthium,  OoWm  Thistlej  is  natural- 
ized in  a  few  places. 

88.  Lappa  major,  Burdock.  Even  the  most  negligent 
farmer  will  abate  this  dreadful  nuisance. 

39.  GiGHOBiUM  Inttbus,  Wild  Chicartfy  a  plant  related 
to  the  next.  It  has  a  branching  stalk,  about  two  feet  high, 
and  large,  showy,  blue  flowers.  Its  recent  and  rapid  ad- 
vance upon  us  should  excite  alarm.  It  is  believed  to  im- 
part a  bad  taste  to  the  milk  of  cows  feeding  upon  it.  Its 
root  must  be  drawn  out  of  the  soil. 

*40.  Taraxacum  Dens-leonis,  Dandelion^  very  abun- 
dant in  pastures,  cattle  do  not  reject.  In  garden  culture  it 
is  a  bad  weed  to  remove.  Unless  its  spindle  shaped  roots 
are  drawn  out  bodily,  they  emit  buds  from  the  upper  end  of 
the  portion  left  in  the  soil,  and  the  plant  is  renewed. 

41.  SoNCHUS  OLERAGEUS,  and  S.  ASPER,  Sow-ThisUeSy 
herbs  with  milky  juices  and  soft  spines,  appear  in  manured 
soil  and  peaty  grass  lands. 

42.  Lobelia  inflata,  Loheliay  a  poisonous  herb,  freely 
scattered  over  dry,  open  fields.  L.  gardinalis.  Cardinal 
Flower  J  a  beautiful,  scarlet  flower,  growing  by  brook  sides, 
is  easily  introduced  into  the  flower  garden. 

43.  Plantago  major.  Plantain^  common  near  dwellings, 
and  a  plant  of  which  cattle  are  fond,  is  out  of  place  in 
mowed  land,  because  so  low  that  it  is  not  readily  gathered 
in  the  hay.  P.  langeolata,  JEnglish  Plantaiuy  with  nar- 
row leaves,  occasionally  makes  its  appearance  in  dry  fields. 
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44.  Yebbascum  thapsus,  JtfuH^fn,  is  very  surely  to 
be  found  in  dry,  rocky  pastures.  Its  abundance  there  gives 
evidence  how  common  is  the  neglect  of  such  land.  Pulling 
the  stalks  while  in  blossom,  for  a  few  consecutive  years,  is 
suggested  as  an  easy  means  of  clearing  fields  of  this  rank 
and  useless  weed.  Y.  Blattabia,  Moth  Mullein^  is  less 
common* 

45.  LiNABiA  Canadensis,  WUd  Toad  Flax,  is  indigen- 
ous in  sandy  soil ;  and  L.  tulgaris.  Butter  and  Eggs,  a 
showy  plant,  has  escaped  from  gardens,  and  become  a  per- 
nicious weed,  forming  dense  patches  difficult  to  eradicate. 

46.  Verbena  hastata.  Blue  Vervain^  and  V.  urticipo- 
UA,  White  Vervain^  worthless  weeds,  disfigure  old  fields 
and  road  sides. 

47.  Mentha  vtridis,  Spearmint,  M.  piperita,  Pepper- 
mini,  and  N.  Oanadengis,  sometimes  called  Horsemint,  our 
various  mints,  pleasantly  fragrant  about  springs  and  cold 
brooks,  sometimes  ap|<ropriate  to  themselves  more  space 
than  is  profitable. 

48.  Nbpbta  Cataria,  Cafnip,  when  permitted  to  occupy 
%      the  rich  soil  of  the  neglected  nooks  about  dwellings,  becomes 

an  unsightly  weed.  N.  Glechoma,  Ground  Ivy,  or  Gill,  a 
running  vine  in  shady  places  near  dwellings,  is  less  conspic- 
uous. 

49.  Galeopsis  Tetrahit,  Hemp  Nettle,  an  annual,  with 
spreading  branches ;  is  a  very  vile  weed,  frequent  in  waste 
places  and  manured  ground.  Another  species,  G.  Ladanum, 
is  less  common  and  less  offensive. 

60.  Leonurus  Cardiaca,  Motherwort,  is  usually  associ- 
ated with  Catnip^  and  is  rather  more  troublesome  than  that. 
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51.  LiTHOSPERMUM  OFFICINALE,  Qromwdl,  is  a  disa- 
greeable perennial  that  is  scattered  too  freely  over  butter- 
nut hills.  From  a  tough,  spindle-shaped  root  arise  several 
stalks,  bearing  smooth,  ivory-like  seeds.  L.  abvensb,  Com 
Chromwelly  with  rough,  gray  seeds,  occurs  on  sandy  banks 
and  by  road  sides. 

52.  Echinospermum  LAFFUhk^  Stiekseed.  The  acquain- 
tance of  this  plant,  as  well  as  of  the  two  species  of  the  next 
genus,  the  farmer  is  likely  to  make  quite  unpleasantly.  Their 
seeds  are  armed  with  hooked  or  barbed  prickles,  and  adhere 
in  great  numbers  to  the  coats  of  animals. 

53.  Ctnoglossum  officinale,  Hound's  Tongue^  and  C. 
MoRisoNi,  Beggar's  Lice^  are  common  in  open  woods.  Yile 
weeds. 

64.  SoLANUM  NIGRUM,  Mght-Shade^  .occurs  sparingly  in 
shaded  grounds  and  pastures.  The  flower  resembles  that  of 
the  potato,  and  the  fruit  is  black  and  of  the  size  of  a  pea. 
Even  children  should  know  it,  'occause  its  berries  are  reputed 
to  be  poisonous. 

55.  Physalis  TTSCOSA,  Ground  Cherry,  ha9  its  nat- 
ural habitat  in  light,  sandy  soil,  in  some  parts  of  the  State. 
Some  fifteen  years  ago  this  plant,  together  with  a  species 
from  Europe,  P.  alkekbngi,  was  widely  introduced  to  cul- 
tivation. Trying  it  at  the  time,  I  found  that  in  our  seasons 
it  ripened  but  a  small  part  of  its  fruit  befure  frost,  and  I 
decided  to  reject  it.  But  every  year  since  its  weedy  form 
has  appeared  in  my  garden  frv)m  seed  dropped  years  ago. 

56.  Hyoscyamus  niger,  Black  Henbane,  powerfully  nar- 
cotic and  poisonous ;  has  in  our  State  occasionally  escaped 
from  gardens. 

57.  Datura  Stramonium,  t/iM»€«toMm-Tr««(i.  This  rank. 
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poisonous  weed  is  found  in  rich  waste  places,  particnlarlj 
about  our  towns. 

58.  AsGLEPiAS  CoRNUTi,  MUkwced^  occasionally  appears 
in  good  soil.  It  resembles  the  Canada  thistle  in  two  re- 
spects, — in  its  mode  of  disseminating  its  seeds,  and  in  its 
creeping  root-stalks,  which  render  it  difficult  to  eradicate 
when  well  established. 


Division  III. — Apetalous  Exogenoui  Plants. 

69.  Chenopodium  hybbipum,  O-oosefoot^  a  heavy  scented 
weed,  and  one  less  common  than  C.  album,  Pigweed^  which 
is  one  of  the  most  abundant  weeds  in  cultivation.  They 
ripen  their  seeds  while  yet  appearing  quite  green. 

60.  Amaranthus  retboflexus,  Red  Root^  is  even  more 
common  than  the  Pigweed.  A.  htbridus  and  A.  albus  are 
two  other  common  species.     All  are  stout  and  hateful. 

61.  Polygonum  Persicaria,  Ladxfz  Thumby  is  another 
most  common  weed.  With  stems  greatly  branching  and 
rooting  %hen  they  meet  the  soil,  it  is  not  easy  to  clear  up 
after  it  gets  large.  P.  Hydropiper  is  Smartweed;  abun- 
dant under  the  eaves  of  barns  and  in  peaty  hollows  of  wet 
pastures.  P.  aviculare  is  the  Knotgrass  of  dooryards,  but 
is  not  restricted  to  that  place,  P.  Convolvulus  is  Black 
Bindweed^  a  great  annoyance  everywhere. 

62.  RuMEX  OBTUSiFOLius,  Bitter  Bock,  R.  crispus.  Yel- 
low Bocky  our  commonest  form,  and  R.  sanguineus,  Bloody- 
veined  Bocky  require  to  be  pulled  and  dried  on  a  rock.  R. 
Acetosella,  Field  Sorrel,  is  an  index  of  worn  or  sterile 
soil.  It  disappears  undor  the  good  husbandry  which  en- 
courages the  growth  of  better  plants. 
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63.  EUPHOBBU    HUMISTBATA,   E.  MACULATA,  and  E.   HY- 

PEBiciFOLiA,  are  the  most  common  of  our  five  species  of 
Spurge  Herbiy  with  milky,  acrid  juice. 

64.  Ubtica  dioica,  Cheat  Stinging  Nettle.  A  quaint 
old  herbalist  remarks  that  this  terrible  weed  '^may  be  found 
by  feeling  in  the  darkest  night."  Surely  one  need  not  feel 
far  along  the  sides  of  old  walls  to  find  it.  Mowing  its  stalks 
is  not  enough ;  its  subterraneous  stems,  creeping  near  the 
surface  of  the  ground,  should  be  dug  out  and  thoroughly 
dried  or  burned. 

65.  GoRTLUS  Americana,  and  C.  bostrata,  ( the  species 
most  common  with  us,)  Hazel-nuts,  form  wide  thickets  in 
neglected  fields.  Such  demand  the  attention  of  the  thor- 
ough farmer. 

66.  Salix,  Willow,  Several  species  of  low,  useless  wil- 
low infest  wet  land. 


CLASS    II. 
ENDOGENOUS  PLANTS ;  LsrsiDB  Cbowebb. 

67.  Symplocarpus  f(ETIDUS,  Skunk  Cabbage.  A  peren- 
nial herb,  with  a  strong  odor  like  that  of  a  skunk.  Its 
bunches  of  large  leaves  are  an  offense  in  wet  meadows. 

68.  AcoBUS  Calamus,  Sweet  Flag,  sometimes  takes^  pos- 
session of  wide  patches  of  wet  meadows. 

69.  Ibis  yebsicolob.  Blue  Flag,  is  common  in  wet  places. 
A  fine  flower;  but  it  trespasses  upon  the  pasturage. 

70.  Aluum  tbicoccum,  Wild  Leeky  is  abundant  in  rich, 
cool  woods  of  the  western  side  of  the  State.  Cows  often 
eat  it,  when  it  imparts  a  disgusting  flavor  to  their  milk. 
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71.  Vebatbum  VIRIDB,  White  Sellelore^  or  Indian  Poke. 
A  coarse,  poisonous  plant  of  swamps  and  low  grounds. 

72.  JuNCUs,  Ru9h.  Of  this  genus  we  have  seven  species. 
They  are  the  mark  of  cold,  wet  soil ;  and  when  abundant 
suggest  the  necessity  of  drainage. 

73.  Carex,  Sedge.  Fifty-seven  species  of- this  large 
genus  have  been  noted  in  Vermont.  They  are  all  of  inferior 
value  in  agriculture  ;  and  many  of  them  are  worthless,  or 
worse  than  that.  They  form  most  of  the  herbage  of  low 
grounds.  Perennial  herbs,  chiefly  flowering  in  April  or 
May,  and  distinguished  from  the  true  grasses  by  their  tri- 
angular stalks  ;  also  their  leaves  are  usually  rough  on  the 
margins.  Under  the  popular  name  of  "  Wild  OrasSy^^  ihey 
are  much  cut  for  hay  ;  but  this  is  much  less  nutritious  than 
that  composed  of  the  grasses.  So,  the  efforts  of  the  farmer 
to  improve  his  low  meadow,  and  substitute  for  these  sedges 
timothy  or  red-top,  are  wisely  made.  One  species  deserves 
special  mention  from  its  manner  of  growing  in  dense  tufls 
two  feet  or  more  in  height.  Its  roots  rise  in  a  compact 
bundle  nearly  a  foot  from  the  surface,  and,  as  these  tufts  are 
sometimes  strewn  quite  freely  over  low  meadows,  they  pre- 
sent vexatious  obstacles  to  the  course  of  the  mowing  ma- 
chine. They  should  be  cut  oflf  even  with  the  surface  of  the 
sward,  and  carried  off  the  field.    The  species  is  C.  stricta. 

74.  Bromus  secalinus,  CAew,  and  another  of  very  sim- 
ilar species,  B.  racemosus,  are  unnecessarily  common  in 
grain-fields.  No  careful  farmer  will  sow  chess  with  his  seed 
wheat ;  then  he  will  keep  clear  of  it,  for  wheat  does  not  turn 
to  chess  any  more  than  to  cockle.  Two  wild  species  also 
occur  in  dry  woodlands  and  open  places. 

75.  Trtticum  repens.  Its  various  English  names,  Couchf 
Quachy  Quitchy  Quiehy  Bunchy  Jointy  Snakcy   Witch  and 
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Devil  Grass  J  attest  how  wide-spread  it  is  becoming,  and  also 
in  what  bad  esteem  it  is  held  among  farmers.  It  is  by  far 
the  most  troublesome  and  obstinate  pest  which  I  encounter 
in  farming.  Respecting  this  grass  I  would  like  to  raise 
among  Vermont  farmers  a  loud  note  of  alarm  ;  for,  while 
it  is  fast  gaining  ground  amongst  us,  I  find  that  scarce  half 
the  farmers  of  my  acquaintance  know  the  plant,  or  are  ap- 
prised of  how  much  danger  lurks  under  its  fine  stalk.  Bot- 
anically,  it  is  next  of  kin  to  wheat,  being  a  species  of  the 
same  genera  with  that.  Introduced  from  Europe  in  an  early 
day,  it  has  planted  itself  in  all  the  older  settled  portions  of 
the  Northern  States.  It  is  an  aristocratic  plant,  and  loves 
high  living  and  the  best  of  society :  so  it  chooses  out  the 
very  choicest  land  of  our  old  homesteads, — the  gardens  and 
the  vicinity  of  barns, — and  so  it  moves  into  town ;  and,  alone 
of  all  the  grasses,  crowds  upon  the  curb-stone  of  the  city 
street.  It  is  perennial, — may  I  not  say  eternal  f  for  once 
in  a  field  it  never  lets  go  its  hold  on  the  soil. 

It  is  the  creeping  root-stalk  of  Couch  Grass  which  gives 
the  farmer  trouble.  Tough  and  wiry,  they  weave  them- 
selves through  the  soil  in  a  thick  mat,  that  greatly  impedes 
cultivation.  When,  at  cost  of  much  team  power,  the  tough 
sod  is  turned,  the  bristling  spears  of  grass  push  from  the 
back  of  the  furrow,  and  grow  with  the  same  vigor  as  before. 
If  grain  be  sowed  on  such  land,  but  a  poor  result  is  likely 
to  be  realized,  and  any  attempt  at  raising  hoed  crops  will 
require  much  toil. 

He  who  sets  out  to  subdue  a  piece  of  quack  must  resolve 
on  no  half-way  measures.  It  is  of  this  pest  that  Mr.  War- 
ner, in  "  Mif  Summer  in  a  Garden^^^  says  that  "  extermina- 
tion rather  helps  it.''  Surely  it  thrives  under  the  cultivation 
which  clears  land  of  ordinary  weeds.  Under  ordinary  care, 
87 
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a  mellow  tilth  is  prepared  for  it,  and  its  broken  root  stalks, 
every  piece  of  which  will  produce  a  new  plant,  are  caught 
in  the  harrow  or  plow,  and  strewed  evenly  over  the  whole 
field.  Thorough  treatment  includes  summer  fallowing,  (and 
the  summer  needs  be  a  dry  one,)  with  repeated  plowing, 
harrowing,  cultivating,  and  raking  off  of  the  roots  each 
time  brought  to  the  surface.  These  must  be  dried  and 
burned.  This  course,  well  followed  out,  will  in  a  dry  sea- 
son clean  the  land ;  though  roots  enough  for  another  start 
will  always  remain.  Trench-plowing,  which  buries  the  sur- 
face soil  containing  the  roots  deep  beneath  a  furrow  of  sub- 
soil, I  have  found  to  be  an  efficient  method  of  subduing  the 
pest. 

There  are  many  farms  in  Vermont  where  couch  grass  is 
only  partially  established,  or  perhaps  exists  in  obscurity. 
It  may  be  only  a  strip  of  respectable-looking  grass  along;  the 
garden-fence,  a  patch  near  the  barns,  a  sod  about  the  apple- 
trees,  or  a  narrow  border  in  the  head-lands  of  the  field.  If 
there  is  no  more  than  this,  the  owner  will  do  well  to  fork 
over  the  whole  and  rake  out  the  roots.  It  can  bo  kept  un- 
der control  in  this  way.  Three  years  ago  I  found  couch  in 
one  end  of  my  young  pear  orchard.  It  was  scattered  over 
nearly  an  acre,  the  roots  in  some  places  being  completely 
interwoven  with  the  soil.  A  hired  man  and  myself,  with  a 
spading  fork  and  a  potato-hook,  dug  out  in  three  days  about 
twenty  bushels  of  the  roots.  The  next  spring  we  got  but 
one  or  two  bushels;  and  last  spring  I  found  but  a  half 
bushel. 

Cut  very  early,  before  the  stalk  becomes  tough,  couch 
grass  makes  very  good  hay.  It  is  lighter  and  less  rich  in 
sugar,  starch  and  gum  than  timothy,  I  think,  yet  cattle  like 
it.  There  is  an  old  adage  to  the  effect  that,  if  you  give  the 
devil  rope  enough,  he  will  hang  himself.    It  is  not  so  with 
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devil  grass.  Oivo  it  the  possession  of  the  soil  ten  years, 
and  you  may  think  it  has  ran  itself  out.  Bat  plow  and  ma- 
nure again,  and  see  it  mount  up  again  in  full  hatefulness. 

76.  Panicum  sanguinalb,  CraihgraBBy  a  spreading  an- 
nual grass,  is  a  common  weed  of  cultivated  soil,  and  is  very 
abundant  in  autumn  in  dry,  sandy  grass-lands.  P.  capil- 
LARG  is  common  in  similar  situations.  In  autumn  the  dry 
stalks  break  off ;  and  the  light,  finely-branching  seed  heads, 
rolled  over  the  field  in  the  wind,  collect  in  abundance  against 
fences,  etc.  P.  Crus-galli,  Barn-yard  Ghass^  also  an  an- 
nual grass,  with  the  two  species  of  Setabia  mentioned 
below,  and,  with  Pig-weed  and  Red^oot^  form  the  bulk  of 
our  weeds  of  cultivation.  This  is,  in  the  quasi  cultivation 
it  has  received,  an  extremely  variable  species.  Its  den?e 
panicled  heads  vary  from  awnless  to  coarsely  awned,  and  in 
color  from  green  to  purple.  Flint  says :  "  Some  experi- 
ments have  been  made  to  cultivate  this  common  species  in 
the  place  of  millet,  to  cut  for  green  fodder.  It  is  relished 
by  stock,  and  is  very  succulent  and  nutritious."  As  a  weed 
it  has  a  very  rank,  rough  appearance.  It  runs  into  grass 
lands,  along  the  sluices  from  the  barn-yard. 

77.  Setabia  glauca.  Foxtail,  is  common  everywhere, 
particularly  in  stubble.  In  autumn  it  gives  to  dry  grass 
lands  a  tawny  appearance.  Its  herbage  is  of  inferior  qual- 
ity. S.  viRiDis,  O-reen  FoxtaU,  is  of  larger  growth,  and 
bears  a  close  resemblance  to  Milletj  with  which  it  will 
hybridize. 

Of  the  129  species  named  above,  70  are  believed  by  bot- 
anists to  have  been  introduced  from  the  old  world.  These 
include  nearly  all  our  most  aggressive  and  prolific  weeds. 
Such  are  the  Thistles^  Nettles^  May-weed^  the  Daisy,  the 
Docks,  Chicory,  the  Mulleins,  Pig-^eed,  and  the  Foxtails, 
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— sorts  which  probably  comprise  nine  tenths  of  tiSf  stalks, 
mass  of  noxious  vegetation.  And  yet,  to  these  we  an^^K*^^ 
ing  constant  additions.  Imported  from  every  part  ov9f^ 
world,  along  with  new  plants  and  seeds,  they  are  unwit 
tingly  planted  in  our  soil,  and  set  going  in  their  endless 
course. 

It  is  with  weeds  as  with  all  difficulties  of  human  experi- 
ence,— the  easiest  way  to  get  along  with  them  is  to  face  them 
with  courage,  and  struggle  against  them  energetically  and 
hopefully.  If  we  cannot  expect  to  exterminate  them  en- 
tirely, we  may  keep  them  under  subjection,  and  good  hus- 
bandry demands  of  us  nothing  short  of  this. 


\ 

> 


Digiti 


zed  by  Google 


\ 


devil  gr 
andjr 


Digiti 


zed  by  Google 


Digiti 


zed  by  Google 


VERMONT   CATTLE. 

A  PAPEB  PBEPARED  FOR  THE  MEETING  OF  THE  YEBMONT  BOARD 
OF  AGRICULTURE,  AC,  AT  NEWPORT,  AUGUST,  1872. 

BY  C.  HORACE  HUBBARD,  OF  SPRmGFIELD,  VT., 

A^rieiiltaral  Editor  of  the  Varmont  Record  and  Fannor. 


It  would  be  impossible,  without  trespassing  upon  the  time 
assigned  to  others,  to  treat  the  subject  to  which  our  atten- 
tion is  directed  in  an  exhaustive  manner.  I  shall  attempt 
nothing  of  the  kind.  It  is  my  purpose,  rather,  to  suggest 
for  your  consideration  some  thoughts  which  have  occurred  to 
me,  from  time  to  time,  in  the  daily  care  of  my  own  stock, 
and  the  impressions  derived  from  my  observation  of  the 
cattle  of  other  farmers  and  breeders,  and  their  treatment. 
The  conclusions  at  which  I  have  arrived  have  often  been 
forced  upon  me  by  the  varying  success  and  not  infrequent 
mistakes  in  the  care  of  my  own  stock.  If  I  am  so  fortunate 
as  to  open  the  subject  for  a  discussion  that  shall  draw  out 
the  results  of  your  experience,  many  of  whom  have  enjoyed 
a  wider  field  of  observation,  and  have  made  cattle  raising 
the  study  of  a  life-time  much  longer  than  my  own,  my  pur- 
pose will  have  been  satisfied. 

IMPORTANCE  OP  THE   SUBJECT. 

The  farmers  of  Vermont  have  been  and  are  behind  the 
age  in  the  improvement  of  cattle.  There  has  beeo,  within 
the  past  fifteen  years,  a  partial  awakening  on  the  subject, 
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and  some  laudable  effort  at  improvement,  but  the  movement 
has  been  far  from  general.  He  who  presumes  to  address 
the  public  on  this  question  has  no  right  to  gloss  over  the 
truth.  It  is  undeniable  that  wc  are  behind  the  age.  Everj 
farmer  who  has  kept  two  or  three  cows  and  a  few  young 
cattle,  for  a  half  a  dozen  years,  knows  very  well  that  there 
is  a  vast  difference  in  the  rapidity  of  growth  and  in  the  pro- 
duct of  beef,  milk  and  butter  or  cheese,  in  proportion  to  the 
food  consumed,  by  different  animals.  There  is  a  difference 
in  digestive  capacity,  the  power  to  assimilate  the  nutriment 
contained  in  the  food  consumed,  and  convert  it  into  the  va- 
rious tissues  of  which  the  body  is  composed  and  into  milk. 
Where  the  digestive  capacity  is  insufficient,  a  portion  of  the 
nutriment  passes  off  in  the  excrement  and  is,  in  one  sense, 
lost.  If  there  is  a  want  of  harmony  or  balance  in  the  devel- 
opment of  the  various  functions  and  the  action  of  the  sev 
eral  organs,  the  result  of  breeding,  training  and  habit,  or 
other  causes,  or  if  the  temperament  is  nervous  and  excitable, 
the  consequence  is  that  the  nutritive  properties  of  the  food* 
are  expended  in  the  un.lue  and  unprofitable  development  of 
certain  parts  or  functions  at  the  expense  of  others, — such, 
for  instance,  as  a  too  rapid  growth  of  bone,  causing  coarse- 
ness, or  a  tendency  to  lay  on  flesh  at  the  expense  of  the 
quantity  or  quality  of  milk, — or  there  may  be  a  great  waste 
of  nervous  force  in  unnecessary  activity  and  restlessness, 
which  must  be  restored  and  sustained  by  the  food  consumed. 
It  should  be  the  object  of  the  breeder  and  the  farmer  to  pro- 
duce animals  which  ^ill  give  the  greatest  possible  return  for 
the  food  consumed.  To  accomplish  this,'  the  animal  must  be 
80  constituted  as  to  consume  a  large  quantity  of  food,  so 
that,  after  so  much  is  withdrawn  as  may  be  necessary  for 
maintaining  the  heat  of  the  body  and  nourishing  the  various 
organs,  supplying  the  constant  waste,  there  will  be  a  largo 
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balance  left  to  be  converted  to  some  use  which  shall  afford  a 
direct  profit  to  the  fajmer,  such  as  inilk,  flesh  and  father  re- 
production. The  quality  and  >  :ilue  of  these  several  pro- 
ducts varies  greatly  in  diiFerent  animals,  and  may  and  should 
be  controlled  by  the  breeder. 

It  is  impossible  to  make  any  accurate  estimate  of  the  in- 
creased value  of  the  cattle  of  the  State,  if  all  were  improved 
by  breeding  as  much  as  they  easily  may  be.  There  can  be 
no  doubt,  however,  that  many  millions  of  dollars  may,  in  a 
few  years,  be  added  to  the  annual  revenue  of  the  farmers  of 
Vermont  by  systematic  and  persevering  efforts  in  the  im- 
provement of  the  common  stock  of  the  country. 

SYSTEMATIC   IMPBOVEMENT. 

There  are  certain  laws  regulating  the  transmission  of 
qualities  from  one  generation  to  another  which  are  unchangea- 
ble. While  the  farmer  cannot,  like  the  manager  of  a  herd 
of  thoroughbred  stock,  give  his  whole  thought  and  study  to 
these  laws  and  their  application,  he  must  admit  their  ezis* 
tence,  and,  so  far  as  his  circumstances  will  allow,  seek  to 
understand  their  principles,  and  apply  them  in  the  manage- 
ment of  his  own  stock.  It  is  a  grave  mistake,  however,  to 
suppose  that  the  selection  of  proper  animals  for  producing 
the  right  kind  of  cattle  for  the  farmer  to  have  is  more 
than  a  small  part  of  what  is  necessary  in  raising  and  keep- 
ing good  stock.  Judicious  breeding  lays  the  basis  of  .a  good 
herd  of  cattle,  but  it  avails  nothing  without  subsequent  wise 
care  and  management.  The  best  and  choicest  animals  may 
become  stunted  by  exposure  and  starvation,  or  be  spoiled  by 
irregular  feeding,  or  have  their  dispositions  ruined  and  use- 
fulness destroyed  by  harsh  and  cruel  treatment.  A  uniform 
system  of  good  breeding  and  prudent  management  alone  can 
give  good  cattle  to  the  State.    Neither  of  these  essentials  is 
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beyond  the  means  or  above  the  ability  of  any  common  far- 
mer. 

BKEEDING. 
SELECTING    PARENTS. 

It  is  not  my  intention  to  enter  upon  an  elaborate  discus- 
sion of  the  principles  of  breeding.  There  are  a  few  well- 
known  and  generally  admitted  rules  applicable  to  the  sub- 
ject, which  the  farmer  cannot  disregard.  The  law  of  sim- 
ilarity, or  that  ^'  like  produces  like,"  is  too  well  established 
to  admit  of  a  doubt.  It  is  also  pretty  well  known  that  an- 
cestral influences  usually  extend  through  several  generations, 
varying  in  duration  in  proportion  to  the  generative  force  of 
the  animal  from  which  they  are  derived,  and  the  counteractr 
ing  influence  on  the  other  side.  And  this  brings  us  to  the 
chief  difficulty  which  farmers  always  have  to  meet :  It  is 
the  tendency  to  deteriorate.  This  difficulty  will  probably 
always  exist.  The  higher  the  order  of  improvement  which 
has  been  attained  the  more  active  is  this  tendency.  It  springs 
from  a  natural  law  which  governs  all  animal  and  vegetable 
life,  that  the  animal  or  the  plant  having  a  coarse  fiber  and 
structure  is  more  hardy  and  robust  than  that  which  is  im- 
proved and  refined  for  the  use  of  man,  and  the  latter  will 
give  way  and  become  extinct  before  the  pressure  of  its  more 
rugged  neighbor. 

Another  difficulty  the  farmer  has  to  encounter  is  the  want 
of  any  fixed  type  among  the  common  cattle  of  the  State. 
The  homogeneous  origin  of  the  common  stock  is  evident 
from  the  great  dissimilarity  in  appearance  and  want  of  uni- 
formity in  families.  The  farmer,  for  instance,  having  a  cow 
in  his  herd  better  than  any  of  the  rest  for  the  dairy,  keeps 
all  her  stock  in  preference  to  others,  and  finds  that  none  of 
the  heifers,  of  which  he  expected  so  much,  are  equal  to  their 
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dam,  while  some  of  them  may  be  inferior  to  the  average  of 
his  herd.  As  the  blood  of  many  ancestors  centers  in  each 
animal,  so  the  influence  of  them  lU  is  exerted  to  some  ex- 
tent in  deciding  its  own  character,  and  the  nature  of  the 
young  it  shall  bear.  These  ancestral  influences  are  so  con* 
flictiiig  in  the  common  stock  that  it  is  impossible  to  predict 
which  will  control,  and  so  the  farmer  breeds  at  random. 

You  will  infer,  then,  from  what  I  have  said,  that  it  is  of 
vital  importance  for  the  farmer,  in  selecting  the  animals  to 
be  used  in  perpetuating  and  improving  his  herd,  to  choose 
not  only  those  which  possess  in  themselves  the  qualities 
he  wishes  to  have  transmitted  to  his  young  stock,  but  also 
those  coming  from  families  which  exhibit  a  uniform  develop* 
ment  of  the  same  qualities  in  all  their  members.  It  is  now 
generally  thought  by  dairymen  that  the  sire  influences  the 
character  of  the  young  as  milkers  even  more  than  the  dam, 
and  that  the  sire  should  be  the  son  of  a  good  milker  and 
from  a  family  of  good  milkers,  in  order  to  be  sure  of  good 
dairy  stock. 

The  momentous  question  presents  itself  to  ^very  farmer 
whether  the  stock  he  has  is  such  as  he  ought  to  use  for  breed- 
ing, and  if  not,  what  is  needed  and  where  shall  it  be  ob- 
tained ?  A  certain  class  of  breeders  of  thoroughbred  stock 
are  in  the  habit  of  advising  all  farmers  to  adopt  thorough- 
breds as  the  common  stock.  We  have  but  one  answer  for 
them — it  costs  too  much.  Not  many  farmers  can  afford  the 
expense.  For  those  who  have  capital  to  spare  for  the  in- 
vestment it  is  very  commendable,  but  he  who  runs  in  debt 
for  fine  stock,  at  fancy  prices,  hoping  to  make  ready  sales  of 
increase  to  meet  his  payments,  may  be  disappointed.  Please 
remember  it  is  a  breeder  of  fine  stock  who  gives  you  this 
advice.  While  I  commend  good  thoroughbred  stock  as 
.    88 
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worthy  of  all  that  can  be  said  in  its  favor,  I  would  advise 
every  one  to  act  with  prudence  and  economy.  There  is  a 
more  satisfactory  and  economical  method  of  improving  the 
cattle  of  the  State.     It  is  by  the 

USE  OF   CHOICE  MALES. 

Let  every  farmer,  having  good  common  cows,  enter  upon 
a  systematic  course  of  improvement,  choosing,  year  after 
year,  the  best  males  he  can  procure,  preferring  those  not 
nearly  related  to  or  descended  from  his  herd. 

The  question  here  presents  itself,  shall  the  farmer  use 
thoroughbred  or  grade  males  ?  This  is  a  question  that  has 
two  sides  to  it.  Although  I  am  a  breeder  of  Short  Horns, 
I  have  no  bigotry  on  this  subject.  The  advantage  of  using 
thoroughbred  males  is  that  their  peculiar  characteristics  are 
so  intensified  by  a  long  course  of  breeding  that  they  are 
transmitted  with  far  greater  certainty  and  uniformity.  The 
eflfoct  of  a  cross  of  a  good  thoroughbred  male  on  common 
stock  is  marvelous.  I  could  cite  instances  that  would  seem 
incredible.  There  are  some  sanguine  persons  whose  enthu- 
siam  on  the  subject  carries  them  to  extremes.  They  say, 
"  Better  use  a  poor  fhoroughbred  bull  than  a  good  grade." 
While  I  would  not  encourage  the  use  of  grades  as  sires,  1 
would  advise  care  in  the  choice  of  thoroughbred  bulls.  If 
those  cannot  be  found  possessing  the  qualities  we  would 
have  imparted  to  our  stock,  it  may  in  some  instances  be  bet- 
ter to  use  good  grades.  Thoroughbred  males  that  appear 
to  possess  the  qualities  needed  for  the  improvement  of  com- 
mon stock  are  sometimes  found  to  be  affected  with  grave 
faults,  resulting  from  the  systems  adopted  by  their  breeders, 
which  render  them  unfit  for  use.  These  are  delicacy  and 
feebleness  of  constitution,  the  result  of  close  breeding  and 
pampering ;  and  poor  milking  quality,  caused  by  neglect  to 
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develop  the  same  in  breeding  and  by  habit.  I  do  not  say 
that  these  are  common  faults  with  thoroaghbreds.  I  am 
happy  to  believe  that  they  are  not.  That  they  do  exist  in 
individuals  and  in  herds  there  is  no  doubt.  I  have  seen  the 
disastrous  effects  of  crossing  such  males  on  common  stock, 
and  can  speak  from  experience  if  necessary. 

In  choosing  males  the  farmer  must  not  be  misled  by  a  false 
standard  of  excellence  which  gives  to  fancy  points  of  doubt- 
ful importance  the  preference  over  utility  and  practical  value. 
Perhaps  the  first  and  most  important  point  is  constitution. 
The  stock  of  the  farmer  who  expects  to  derive  thij  whole  or 
a  part  of  his  income  from  sales  of  milk,  butter,  cheese  and 
beef,  must  possess  robust  health  and  vigor,  with  power  to 
endure  the  drain  upon  the  system  necessary  in  reproducing 
the  species  and  in  giving  milk,  and  to  bear  the  ordinary  vi- 
cissitudes and  exposures  of  our  rugged  climate  without 
breaking  down.  They  must  have  great  digestive  capacity, 
or  they  will  be  unable  to  transform  the  bulky  forage  and 
crops  of  the  farm  into  a  more  compact  form  of  merchandise 
at  a  profit  to  the  farmer. 

It  would  seem  unnecessary  to  urge  the  importance  of  de- 
veloping the  capacity  for  milk  were  it  not  true  that  a  major- 
ity of  the  cows  in  the  State  give  no  more  than  milk  enough 
to  pay  for  their  keeping.  This  is  a  matter  which  will  not 
take  care  of  itself.  The  farmer  must  exercise  constant  care 
to  improve  his  cows  as  milkers.  There  are  so  many  acci- 
dents and  diseases  to  which  cows  are  subject,  which  destroy 
their  usefulness  as  milkers,  and  it  is  so  necessary  to  realize 
as  much  as  possible  for  cows  when  they  are  turned,  that  it 
seems  to  me  to  be  of  prime  importance  to  cultivate  size, 
early  maturity  and  a  disposition  to  lay  on  fat.  Neither  of 
these  is,  I  believe,  inconsistent  with  the  character  of  a  first 
class  milker.     Docility  of  disposition  is  one  of  the  most 
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valuable  qualities  in  cattle.  The  animal  possessing  a  quiet 
temper  fills  itself  and  lays  down  to  ruminate,  aud  the  pro- 
cess of  digestion  and  assimilation  are  carried  on  under  the 
most  favorable  conditions.  The  business  of  manufacturing 
bone,  muscle,  fat  and  milk  from  the  food  in  the  stomach, 
goes  on  quietly  and  economically.  If  the  creature  has  a 
nervous,  excitable  disposition,  it  is  roaming  about  the  pas*^ 
ture  and  working  off  in  unnecessjfry  exercise  and  excite- 
ment the  nutritive  matter  which  should  bo  put  to  better  use. 
Wherever  the  farmer  shall  find  bulls  from  such  families 
as  this  there  is  his  place  to  buy,  whatever  be  the  breed.  In- 
dividuals have  their  own  preferences  and  opinions  in  regard 
to  which  is  the  best  breed ;  and  I  have  no  desire  to  change 
them.  My  own  opinion  is,  that  for  the  State  of  Vermont 
there  is  no  race  of  cattle  equal  to  the  grade  Durhams,  the 
result  of  crossing  Short  Uorn  bulls,  of  medium  size,  good 
constitution,  and  from  families  bred  and  used  for  dairy  pur- 
poses, on  the  common  cows  of  the  country.  The  issue  of 
the  first  cross  is  strongly  marked  with  the  Durham  charac- 
ter, and  after  a  few  cro^ises  the  herd  assumes  a  uniformity 
of  appearance  and  excillcnce  which  will  satisfy  the  most 
ambitious  farmer.  The  colors,  of  course,  like  the  Short 
Horns,  will  vary  from  red  to  white.  The  size  will  be  large, 
cows  making  from  seven  to  nine  hundred  pounds,  dressed 
weight,  of  beef,  and  the  oxen  ranging  from  twelve  hundred 
to  two  thousand  pounds  of  beef,  at  five  years  old.  They 
mature  so  early,  and  take  on  flesh  so  readily,  that  there  is 
no  diflSculty  in  turning  off  the  steers  at  three  years  old  in 
condition  to  bring  the  highest  price  of  beef  in  market. 
They  are  hardy,  good  feeders,  good  oxen,  good  cows  for 
butter  or  cheese.  They  thrive  on  common  keeping  in  win- 
ter and  fair  pasture  in  summer,  their  wonderful  digestive 
capacity  giving  them  the  power  to  thrive  where  any  cattle 
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\7ill.    I  am  not  advertising  my  stock.     I  have  no  bulls  to 
sell. 

THE  COW  DURING  GESTATION  AND  AT   CALVING. 

The  treatment  of  the  cow  during  the  period  of  gestation 
has  a  marked  influence  on  the  character  and  constitution  of 
the  calf.  A  farmer  of  my  acquaintance,  who  often  milks  his 
cows  up  to  the  time  of  calving,  (and  thinks  it  a  pretty  good 
way,)  says  that  it  takes  the  steers  raised  by  that  system 
seven  years  to  reach  maturity — a  year  at  least  and  perhaps 
two  years  longer  than  if  the  cows  were  allowed  to  go  dry 
two  months.  For  the  sake  of  her  immediate  and  future  des- 
cendants, as  well  as  her  own,  the  cow  should  have  a  period 
of  rest  of  at  least  two  months.  The  cow  should  also  be 
generously  fed  always,  and  treated  with  kindness.  If  she 
is  habitually  irritated  and  excited,  her  calf  is  likely  to  be 
nervous  and  vicious.  As  the  time  for  calving  approaches, 
the  udder  requires  attention.  If  very  fully  distended  the 
milk  should  be  drawn,  and  in  some  cases  it  is  necessary  to 
manipulate  and  bathe  the  pans  with  warm  water,  always 
wiping  dry  and  rubbing  afterwards  to  prevent  a  chill.  To 
prevent  inflammation  of  the  udder  after  calving,  the  same 
treatment,  with  very  frequent  milking,  is  very  effective. 
Cold  drink  should  bo  avoided  and  exposure  to  take  cold. 
Fo»  milk  fever  bleeding  is  the  best  remedy,  and  is  usually 
effective  if  seasonable.  Not  a  moment  should  be  lost,  how- 
ever, as  the  progress  of  the  disea«§  is  very  rapid.  Every 
farmer  should  have  a  fleam  and  know  how  to  use  it.  In  case 
of  garget,  a  liberal  dose  of  physic,  with  relaxing  food,  if 
given  soon  enough,  is  a  pretty  certain  cure.  It  is  my  custom 
to  give  fr  m  one  to  two  pounds  of  glauber  salts,  and  repeat 
the  dose  in  twelve  hours  if  it  does  not  move  the  bowels 
freely. 

Liberal  feeding  at  this  time  is  not  injurious ;  it  is  neces- 
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sary.  The  great  draft  upon  the  system  requires  it.  The 
food  should  not  be  reduced,  but  light,  cooling  food,  such  as 
a  mixture  of  oat  meal  and  bran,  and  roots,  should  be  sub- 
stituted for  heating  food,  like  corn  meal. 

RAISING  CALVES. 

If  the  calf  is  separated  from  its  mother,  the  moment  it  is 
born,  without  her  seeing  it,  the  trouble  of  weaning  the  two 
is  all  avoided.  It  is,  on  the  whole,  the  best  way.  Teach  it 
to  drink  at  once.  After  many  experiments,  I  have  come  to 
the  conclusion  that  there  is  no  food  for  the  calf  which  will 
take  the  place  of  milk.  Gruel  of  oat  meal  and  linseed  meal 
or  hay  tea  are  sometimes  substituted,  and  calves  can  be 
raised  very  well  on  such  messes.  Milk  is  the  natural  food. 
It  contains  all  the  elements  necessary  to  growth.  New  milk 
for  a  while — four  weeks  if  possible — and  after  that  it  may  bo 
skimmed.  The  calf  should  bo  taught  to  eat  a  provender 
composed  of  oat  meal,  corn  meal  and  bran,  fed  dry,  also 
boiled  potatoes,  roots,  or  sweet  apples,  and  when  milk  must 
be  given  up,  substitute  clear  water.  A  little  fine  sweet  hay 
will  be  eaten  with  relish  at  an  early  age  if  placed  in  reach. 
A  clean  bed  and  pure  air  are  necessary  for  the  health  and 
rapid  growth  of  the  calf.  Some  authorities  claim  that  the 
calf  and  young  heifer  should  always  be  kept  in  moderate 
condition,  if  not  actually  lean,  or  otherwise  the  tendency  to 
take  on  flesh  will  be  developed  at  the  expense  of  the  lacteal 
function.  I  do  not  accept  the  theory.  A  generous  diet,  if 
not  of  heating  food,  all  the  life  of  the  animal,  will,  in  my 
opinion,  do  no  harm,  but  be  of  great  benefit  and  produce  a 
better  race  of  cattle. 

BEST   AGE   FOR  HEIFERS  TO   COME  IN. 

It  is  usual  among  farmers  to  have  grade  heifers  come  in 
at  two  years  old.     The  breeders  of  thoroughbreds  com- 
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monly  give  them  another  year.  The  question  naturally 
arises,  at  what  age  is  it  best  for  the  future  good  of  the  cow 
for  her  to  bear  her  first  calf,  and  can  the  farn(ier  afford  to 
allow  the  heifer  three  years  of  life  before  she  begins  to  make 
any  return  ?  It  is  important  that  such  course  should  be 
pui-sued  as  will  make  the  most  productive  cow,  provided  the 
constitution  is  not  overtaxed.  The  quantity  of  milk  which 
a  cow  will  yield  depends  on  the  nature  and  amount  of  food 
she  consumes,  the  power  of  her  digestive  capacity,  and  the 
degree  to  which  the  lacteal  organs  are  developed,  and  their 
activity.  The  development,  and  especially  the  activity,  of 
the  lacteal  organs  is  influenced  by  various  causes ;  and  among 
these  is  their  being  developed  by  use  while  the  animal  is 
young  and  growing,  its  tissues  soft;  and  pliable,  and  the  hab- 
its not  yet  formed.  My  opportunities  for  observing  the  effect 
of  beginning  to  breed  at  different  ages  have  been  better 
among  sheep  than  cattle.  With  sheep  I  am  convinced  that 
the  longer  the  ewe  goes  barren  the  poorer  nurse  and  mother 
she  makes.  So  far  as  I  have  been  able  to  notice  the  matter 
among  cattle,  the  same  rule  holds  good.  There  is  no  doubt 
that  cows  are  often  stunted  in  size  by  being  put  into  the 
hard  work  of  the  dairy  while  they  are  yet  very  small  and 
immature.  But  I  think  that  if  the  heifer  is  well  fed,  and 
has  reached  such  a  size  as  she  ought  to  have,  she  should  be- 
gin to  breed  at  two  years. 

PRESERVING  THE   HEALTH. 

Beyond  the  use  of  a  few  simple  remedies,  there  is  no  use 
in  trying  to  doctor  sick  cattle,  certainly  not  by  any 
other  than  an  educated  and  experienced  physician.  There 
is  great  difficulty  for  even  them.  The  preservation  of  health 
by  protection  from  exposure,  regularity  in  feeding,  protec- 
tion from  taking  cold  at  calving,  and  timely  attention  and 
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care,  will  be  found  more  effectual  than  medicine.  The 
watchful  farmer  will  notice  each  animal  every  day,  and  note 
whether  it  fills  itself  and  is  thriving.  Every  animal  is  lia- 
ble, at  times,  from  various  causes,  to  get  off  its  feed  and  to. 
"run  down."  A  few  messes  of  light,  nourishing  food,  at 
such  times^  fed  so  that  the  ailing  creature  can  cat  in  peace 
and  security,  will  make  a  great  change  in  its  condition,  and 
put  it  to  thriving  again.  Smaller  and  weaker  animals  often 
fail  to  get  their  share  of  food  or  drink,  and  so  get  off  their 
feed  and  discouraged. 

The  raising  of  roots  of  some  kind,  for  winter  feed  of 
stock,  no  farmer  can  afford  to  neglect.  Lane's  Improved 
Sugar  Beet  is  very  nourishing.  The  sweet  German  turnip 
is  very  hardy,  productive  and  nourishing,  and  very  easily 
raised.  Our  winters  are  too  long  to  keep  cattle  on  dry  feed. 
In  my  opinion,  the  farmer  who  winters  a  dozen  or  fifteen 
head  of  cattle  should  devote  an  acre  to  roots,  and  can  raise 
no  other  crop  which  will  pay  him  so  well  for  the  labor  and 
use  of  the  land.  They  assist  in  the  process  of  digesting  dry 
food,  and  give  a  healthy  tone  to  the  system. 

The  care  of  the  feet,  where  the  soil  of  the  pasture  is  wet, 
and  on  any  soil  during  such  a  summer  as  the  past,  should 
receive  seasonable  attention.  An  application  of  Dr.  Nichols' 
saturated  solution  of  carbolic  acid,  once  a  month,  will  often 
save  much  trouble  and  loss. 

The  exhaustion  of  phosphate  of  lime  from  the  soil  is  al- 
ready beginning  to  show  its  effect  on  the  cattle  of  the  State. 
The  bony-  structure  cannot  be  built  up  and  maintained  with- 
out plenty  of  this  material  in  the  food.  I  am  inclined  to  the 
opinion  that  the  trouble,  in  some  sections,  from  abortion,  is 
caused  by  the  deficiency  of  phosphate  of  lime.  The  use  of 
raw  bone  meal,  fed  to  stock,  is  ineffectual.  It  is  not  in  the 
right  condition.    Applied  to  the  soil  in  that  form  it  is  very 
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slow  in  operation.  It  should  be  dissolved,  and  the  soluble 
phosphoric  acid  applied  to  the  soil.  Farmers  have  been 
cheated  so  much  in  superphosphates  that  many  have  lost 
faith  in  that  kind  of  fertilizers.  It  is  necessary,  of  course, 
to  procure  an  honest  article.  I  have  always  had  good  suc- 
cess in  the  use  of  superphosphates.  The  Green  Mountain 
Soluble  Phosphate  has  given  the  best  satisfaction  on  my  soil. 
I  believe  it  is  an  honest  and  reliable  fertilizer,  and  worth  the 
money  it  costs. 

CULTIVATION   OP  GRASS   ON   STOCK    FARMS. 

In  order  to  enjoy  success  in  stock  raising  or  dairying  hero 
in  Vermont,  the  farmer  must  give  more  attention  to  th^  rais- 
ing of  grass.  With  abundance  of  good,  sweet  feed  in  pas- 
tures and  heavy  crops  of  hay,  to  be  fed  to  improved  cattle, 
Vermont  can  compete  with  the  world  in  raising  cattle  or  in 
the  dairy.  To  gain  this  success  the  soil  must  be  kept  in  a 
high  state  of  cultivation.  The  grain  crops  rob  the  soil 
very  rapidly  of  the  fertility  that  is  needed  to  make  good 
crops  of  grass.  If  farmers  would  quit  raising  grain,  they 
would  find  the  mowings  would  hold  out  to  give  large  crops 
of  hay  much  longer,  and  the  quality  would  be  better. 

CONCLUSION. 

As  I  have  already  occupied  too  much  time,  it  is  necessary 
to  omit  much  that  might  be  said.  I  desire,  in  conclusion,  to 
urge  farmers  to  make  improvements  in  stock,  and  to  increase 
the  fertility  of  the  soil.  There  is  no  profit  to  be  made  in 
raising  inferior  stock,  milking  ordinary  cows,  or  in  raising 
light  crops.  While  the  farmer  who  is  satisfied  with  this 
kind  of  farming  derives  no  profit  for  the  use  of  his  land, 
and  is  barely  paid  for  the  labor  he  performs,  he  who,  by  en- 
terprise and  judicious  improvements,  gets  heavy  «rops  &om 
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his  land,  which  he  feeds  to  improved  cattle,  is  sure  to  xiiake 
a  fair  profit  in  the  most  unfavorable  season.  Let  us,  then, 
brother  farmers,  persevere  in  the  work  of  improving  the 
cattle  of  the  State  until  all  our  hills  and  valleys  are  grazed 
bj  the  best  cattle  in  the  world. 
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FARM  BUILDINGS   AND   THEIR  RELA- 
TIONS TO  SUCCESSFUL  HUSBANDRY. 

BEAD  AT  RAKDOLPH  MEETING  OF  THE  BOARD  OF  AGRICULTTmS, 
97  ZUAR  B.  ^AMESOX,  A  MEH3ER  OF  THE  BOARD. 


The  opinion  is  commonly  held  that  the  first  care  of  the 
successful  farmer  should  be  to  make  his  soil  fertile,  as  the 
crops  that  yield  abundantly  will  furnish  means  to  build 
houses  and  barns  and  fences.  On  the  other  hand,  good 
buildings  do  not  originate  an  income,  although  they  give 
him  great  opportunities  to  increase  it,  and  every  farmer 
should  consider  it  desirable  to  have  a  good  house,  the  home 
of  his  family,  and  a  good  barn,  the  store-house  of  his  wealth. 

The  farms  differ  so  much  in  general  characteristics  that 
the  proper  location  for  the  building  is  a  subject  that  requires 
much  thought,  for  after  they  are  once  established,  all  addi- 
tions, alterations  and  improvements  add  to  their  permanency 
and  make  their  removal  more  difficult.  In  location  they 
should  be  central  in  relation  tc  the  work  to  be  done.  If  the 
road  only  passes*  through  a  corner  or  end  of  the  farm,  do 
not  feel  obliged  to  set  the  house  there,  far  away  from  fields, 
pastures,  and  woodlands,  for  while  you  may  not  use  the  road 
once  a  week^  think  how  constantly  you  follow  those  cart  ruts 
with  incoming  loads  of  hay,  grain,  potatoes,  wood  and  lum- 
ber, and  outgoing  loads  of  manure, — how  much  more  eco- 
nomically farm  work  can  be  done  if  it  is  near  by.    The  time 
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of  men  and  teams  is  not  all  occupied  in  useless  travel,  and 
the  morning  and  after  supper  hours  are  used  advantageously. 
From  a  central  location  the  farm  is  kept  more  fertile.  It  is 
the  distant  portions  that  are  neglected  and  become  barren.  ' 
If  hired  help  is  employed,  they  can  be  directed  and  worked 
much  better  from  a  central  point  than  from  the  extreme  edge 
of  the  farm  ;  therefore,  do  not  put  too  high  a  value  upon 
the  road.  Select  a  dry  location ;  it  will  probably  be  a 
slight  elevation,  giving  good  drainage,  pure  air,  freedom 
from  fogs  and  miasmti,  giving  good  grounds  for  ornamenta- 
tion, fruit  and  vegetable  gardening.  The  most  careless  ob- 
server approves  of  the  dry  and  elevated  location  ;  but  at  the 
same  time  consider  the  chances  for  a  good  spring  of  water, 
a  well  or  place  for  large  cisterns,  for  an  easily  accessible 
and  abundant  supply  of  water  should  have  more  influence 
than  the  road  in  deciding  the  building  site. 

The  second  consideration  in  regard  to  the  house  and  bam 
is  to  have  them  warm.  Not  that  heat  can  be  generated  by 
any  mode  of  construction,  but  thoroughness  in  building  en- 
ables us  to  exclude  currents  of  air,  and  retain  heat  generated 
by  stoves  or  animals.  The  great  objection  to  Vermont  is, "  it 
is  cold."  About  nine  months  in  the  year  we  enjoy  some  artifi- 
cial heat,  yet  if  crevices  exist  around  doors,  windows  and 
through^loosely  constructed  walls,  it  enhances  the  cost  of  liv- 
ing and  destroys  much  of  its  comfort  and  pleasure.  Warmth 
in  the  house  cellar  is  important ;  it  is  the  store  room  for  the 
most  perishable  farm  products,  and  those*  highly  valued  for 
food.  The  embankment  of  earth  on  the  outside  of  a  thor- 
oughly built  cellar  wall  should  be  nearly  to  the  sill  of  iho 
house  and  well  turfed  over.  Inside  the  main  wall  there 
should  be  lath  and  plastering  or  brick  work  from  the  sill  to 
a  shoulder  in  the  wall  below  frost;  Then  one  of  the  chim- 
neys should  start  from  the  cellar  bottom,  and  so  ari-anged 
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that  a  stove  could  be  set  up  to  drive  out  intruding  frost.  A 
deep  cellar,  divided  into  rooms,  will  average  warmer  than  a 
shallow  one  not  divided  by  partitions.  The  exclusion  of 
cold  air  should  be  possible  without  the  annual  banking  that 
is  put  around  most  farm  houses  in  the  fall.  The  house  should 
be  so  finished  as  to  be  tight.  To  accomplish  this,  pa;>cr,  ei- 
ther tarred  or  otherwise  prepared  for  building  purposes,  can 
'  be  advantageously  used  between  floors  and  between  boarding 
and  clapboarding  on  the  walls.  In  a  new  building  at  Bran- 
don Scale  Manufactory,  June  9th,  such  paper  was  being  used 
between  the  two  thicknesses  of  board  composing  the  floor. 
In  my  house  it  is  between  the  clapboards  and  rough  boarding ; 
others  use  it  upon  the  roof  and  shingle  upon  it ;  but  how- 
ever such  paper  is  used,  and  however  well  nailed  the  boards 
may  bo,  the  house  is  often  cold  by  the  neglect  to  perfectly 
finish  some  portion  where  house  and  wood-shed  are  joined, 
and  the  cold  gets  in  around  chamber  or  attic,  and  settles 
down  around  all  the  rooms  as  soon  as  the  fires  get  low. 
This  fault  is  often  found  in  farm  houses.  How  soon  the 
thresholds  of  the  doors  are  worn  away.  Double  windows 
assist  in  excluding  cold,  and  are  often  used.  Double  doors, 
that  is  an  extra  one,  close  fitting,  hung  upon  the  outside, 
,  .will  prove  very  useful.     The  common  objection  to  Vermont 

as  a  home,  on  account  of  the  severity  of  the  climate,  is  par- 
tially overcome.  A  house  and  cellar  that  can  be  kept  at  a 
comfortable  and  proper  temperature  will  enable  us  to  bear 
our  severe  winters  without  inconvenience,  and  however  tight 
'4  a  house  is,  it  is  easy  to  give  sufficient  ventilation  in  summer 

^  or  winter,  so  the  air  will  be  pure  and  the  warmth  not  op- 

{  pressive. 

In  regard  to  warmth  in  barns,  it  is  only  expected  that 
^  they  may  be  so  constructed  that  wind  shall  not  blow  through 

:  them ;  that  the  air  enclosed  in  their  walls  be  not  easily  and 
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constantly  replaced  by  cold  currents  from  the  outside.  When 
this  is  accomplished  we  call  it  a  warm  barn.  To  ensure  this 
condition,  the  whole  structure  from  foundation  to  ridge  must 
be  built  with  care  and  skill.  Where  li'^e  stock  are  kept  in 
a  barn  of  this  kind,  the  temperature  in  winter  will  be  higher 
inside  than  outside,  and  not  unhealthy,  and  as  the  warm 
air  rises  the  cold  air  rushes  in  at  the  base.  Usually  below 
the  sills  there  is  but  little  protection  against  cold.  The* 
stone  work,  if  there  is  any,  is  of  the  rudest  possible  charac- 
ter and  full  of  crevices.  Many  barns  rest  upon  stones 
placed  under  the  ends  of  the  posts,  the  intervening  places 
beiug  vacant  or  loosely  boarded.  In  barns  that  are  used  for 
storing  hay  and  grain,  no  pains  need  be  taken  to  secure 
tightness  except  in  the  roof,  but  ail  stock  seem  to  thrive 
best  in  tight  stables.  Cows  give  more  milk,  young  cattle 
grow  and  fatten,  sheep  shear  more  wool,  and  those  cows 
that  are  so  poor  in  spring  as  to  require  help  in  getting  up 
will  generally  be  found  in  stables  where  the  snow  bio  .vs  in 
and  the  frozen  manure  has  to  be  chopped  up  with  an  ax  ; 
and  sheep  that  yield  the  most  pulled  wool  are  not  those  that 
have  warm  stables. 

'  Since  cellars  have  become  appreciated  under  barns,  more 
attention  has  been  paid  to  tightness  below  the  sills.  Very 
few  men  consider  cellars  objectionable,  and  those  usually 
have  never  tried  them.  Usually  the  manure  accumulates  in 
them  through  the  winter,  dropping  through  the  floor  of  the 
stable  in  the  first  story,  or  thrown  from  the  basement  into 
the  manure  pit.  The  odors  arising  from  the  manure  as  it 
slowly  ferments  may  possibly  affect  the  hay.  Some  claim  it 
will  pass  through  a  tight  double  floor  and  injure  hay  stored 
above,  saying  that,  if  water  will  run  through  and  pass  down, 
air  and  odors  will  pass  up  ;  but  such  a  conclusion  does  not 
follow,  for  while  water  will  go  down  through  a  barrel  of 
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ashes,  air  cannot  rise  through  them,  neither  will  air  pereep- 

Itibly  pass  through  saw-dust  around  ice,  or  thick  woolen 

goods,  while  water  passes  through.    I  judge  that  more  hay  iti 

\  injured  in  the  bottom  of  bays  by  the  damp  exhalations  from 

'the  earth  passing  into  the  hay  as  it  lays  in  positive  contact 

•  or  only  separated  by  a  scanty  open  floor.    I  have  visited 

scores  of  barns  belonging  to  good  farmers,  and  the  most 

1  noted  stock  breeders,  and  never  yet  saw  one  so  tight  as  to  be 

Ian  injury  to  the  health  of  stock  kept  in  them. 

Convenience  in  a  house  or  barn  consists  of  such  an  ar- 
rangement of  apartments  as  shall  in  the  greatest  degree 
[expedite  the  work  done  therein.    The  wants  of  thousands 
lof  farmers  are  so  very  similar  that  we  should  naturally  ex- 
meet  there  would  be  great  similarity  in  their  homes,  but 
instead  of  this  we  see  a  complete  diversity.    The  skill  of  the 
)ractical  architect  would  often  be  a  great  help  in  planning  a 
lew  home,  but  they  are  usually  planned  by  persons  who 
)uild  for  the  first  time.     Without  specifying  particulars  and, 
letails  that  must  always  be  left  to  the  proprietor,  and  regu- 
ated  by  his  time  and  means,  we  would  say  that  convenience 
in  a  house  depended  more  upon  the  way  rooms  are  finished 
;haa  upon  their  number  and  size.    In  every  manufactory 
nrhere  a  large  amount  of  work  is  desired  from  each  hand, 
\e  is  placed  were  all  the  tools  used  by  him  are  within  reach, 
knd  as  the  men  work  with  their  hands  and  not  with  their 
feet,  they  take  but  few  steps,  while  their  hands  are  exceed- 
ingly busy.    Now  we  do  liot  desire  that  our  wives  be  thus 
jbusy,  but  we  do  desire  that  they  be  required  to  take  no  un- 
Anecessary  steps  to  do  their  work,  and  that  one  hour's  work' 
fchall  not  by  inconvenience  occupy  two  hours.    The  wood, 
{water,  provisions,  crockery,  laundry,  chamber  work,  &c., 
must  be  dealt  with  every  day.    But  time  will  fail  me  ta 
Bpeak  upon  this  topic  as  relates  to  the  house. 
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Convenience  at  the  bam  requires  room  not  only  for  the 
storage'  of  crops  of  different  kinds  in  different  places,  and 
standing  room  for  cattle  and  horses,  bat  several  rooms  and 
pens  for  young  animals,  the  increase  of  the  flocks  and  herds. 
Any  listener  will  understand  this  who  has  visited  several 
hundred  barns  in  April,  and  seen  calves,  sheep  and  lambs, 
sick  cows  and  colts  in  the  barn  floor  or  in  the  end  of  the 
bay.  If  an  animal  is  ailing  either  from  accident  or  ill  treat* 
ment,1bhe  barn  floor  is  the  general  hospital.  In  this  miscel- 
laneous grouping,  cases  have  occurred  where  valuable  sheep 
have  been  messed  with  the  skalawags  of  the  flock,  and  con- 
tracted disease  from  them.  Calves,  the  stronger  and  weaker 
together,  cannot  be  equally  thrifty. 

A  convenient  grain-box  and  root-cellar  arc  great  aids,  for 
I  find  if  a  place  is  prepared  for  anything  it  has  a  tendency 
to  set  in  motion  a  plan  to  have  the  place  occupied.  To  feed 
roots  with  pleasure,  they  should  be  near  the  stock.  To  en- 
sure shelter  for  tools,  the  shed  for  them  must  be  easy  of 
access.  If  all  stock  should  be  sheltered  during  storms,  the 
stable  room  must  be  ample.  And  to  save  the  fertilizers  that 
accumulate  at  the  bams,  by  introducing  absorbents,  and 
properly  mixing  and  pulverizing,  there  must  be  care  taken 
80  that  this  heavy  work  may  be  as  light  as  possible,  and 
done  at  a  moment's  notice. 

Beauty  is  the  last  topic  1  design  to  notice.  It  is  easy  to 
see  that  there  is  a  connection  between  the  amount  of  com- 
fort on  a  farm,  and  the  location,  warmth  and  convenience  of 
the  buildings.  Is  beauty  equally  important  ?  Let  us  con- 
sider it.  It  should  be  combined  with  the  first  three  requi- 
sites and  in  addition  to  them.  If  a  place  is  for  sale,  the 
purchaser  receives  an  impression,  either  favorable  or  other- 
wise, as  he  approaches  the  buildings.  He  receives  another 
impression  as  he  goes  from  room  to  room,  and  looks  out 
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from  the  windows  upon  the  scenery  that  will  ever  greet  his 
view  unless  altered  by  iiis  labor.  The  picture  that  rises  in 
my  own  mind  is  of  a  house  several  rods  from  the  road,  on 
rising  ground.  The  drive  approaching  is  shaded  by  trees 
upon  both  sides — the  house  surrounded  by  a  smooth,  green 
turf,  free  from  rubbish,  with  an  occasional  flower-bed  cut  in 
the  turf,  and  a  few  evergreen  trees  of  perfect  pyramidal 
'  form  scattered  about  the  grounds.  The  drive  leading  with 
a  curve  to  the  door  of  the  house  and  then  to  the  carriage 
house.  No  fences  to  be  allowed  across  the  ground  or  near 
the  house.  The  nealrest  fence  marking  the  extent  of  the 
grounds  and  enclosing  them.  The  house  and  bams  to  be 
kept  from  manifest  dilapidation,  having  nothing  about  them 
showing  the  neglect  of  ordinary  care.  The  elements  of 
beauty  are  such  that  nature  can  aid  us.  The  decorative 
skill  of  the  carpenter  with  his  curiously  cut  pine  boards, 
or  the  costly  work  of  the  marble  cutter  or  bronze  in  vases, 
statutes  or  figures  of  animals,  is  not  necessary  to  improve 
the  farm  house  and  give  it  an  attractive,  peaceful  and  home- 
like appearance. 

Having  erected  the  buildings  inhere  I  live,  I  am  tolerably 
satisfied  with  their  arrangement,  only  regretting  their  near 
proximity  to  the  road.  I  have  to  mourn  the  destruction  by 
fire  this  month  of  a  fine  belt  of  trees  a  few  rods  west  of  my 
house,  which  was  an  efiective  wind  break,  a  home  of  birds 
and  a  thing  of  beauty.  During  the  infancy  of  Vermont 
farming,  trees  were  regarded  as  undesirable.  The  labor  of 
the  farmer  was  constantly  directed  to  their  (iestruction. 
Now,  the  very  general  impression  prevails  that  a  few  trees 
are  desirable  in  the  grounds  about  the  buildings.  In  some 
cases  they  are  planted  to  break  the  force  of  prevailing  winds. 
Others  plant  maple  trees  with  a  view  to  their  future  use  in 
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sugar  making  as  well  as  the  present  ornamental.      Others 
plant  for  shade. 

When  the  subject  of  the  departure  of  the  young  people 
from  the  farm  is  considered,  it  is  advanced  as  a  common  ar- 
gument that  homes  must  be  made  more  attractive.  I  doubt 
the  soundness  of  the  argument,  as  the  same  young  men  ac- 
cept the  miner's  life  in  California,  or  the  pioneer's  life  in  the 
extreme  west,  or  go  to  the  city  and  work  in  manufactories 
in  grease  anfl  dirt,  accepting  as  a  home  a  small,  ill-kept 
room  in  a  boarding  house.  They  do  not  go  to  scenes  of 
greater  beauty  or  less  work.  The  same  holds  true  of  many 
young  women.  Life  in  a  factory  or  as  clerk,  or  as  opera- 
tive in  other  pursuits,  is  not  surrounded  by  more  beauty  than 
on  the  average  of  Vermont  farms.  They  go  for  money. 
As  long  as  fathers  seek  distant  investment  for  surplus  funds, 
so  long  it  is  best  for  sons  to  go  where  the  money  is  invested 
and  where  it  circulates,  and  the  amount  that  goes  from  Ver- 
mont is  enormous.  Yet  beauty  about  farm  buildings  has  a 
commercial  value.  A  man  that  fits  up  a  gem  of  a  place  for 
his  own  enjoyment  easily  finds  a  purchaser  when  it  is  neces- 
sary to  seek  one.  Doubtless  the  time  will  come  when  there 
will  be  an  immigration  to  Vermont,  when  our  fertile  valleys 
will  all  be  ocQupied  by  well  cultivated  farms,  and  a  rivalry 
be  manifested  in  the  adornment  of  homes,  that  are  not 
adorned  to  advance  their  price,  but  to  add  to  the  enjoyments 
of  the  occupants.  Let  the  farm  Ijc  well  tilled,  a  l*oiuitiful 
harvest  ensured,  rind  the  Imildmgs  mch  as  «haU  prcswrve 
their  produces  and  couiribute  to  their  econom^'  "^      ' 

and  pleasurable  consuinption, 

Mr.  Foster  combatted  tha  %im  of  1  -^  ibt  d 

in  the  cellar. 

Mr.  Jameson  gave 
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ble  against  ejitreme  frosts,  and  also  that  the  cellar  maj  be 
ventilated. 

Mr.  Foster  objected  to  storing  roots  in  a  house  cellar,  as 
being  injurious  to  the  health  of  occupants  and  to  the  dura- 
bility of  the  timber  of  the  house.  He  spoke  strongly  in 
favor  of  consulting  the  convenience  of  the  female  members 
of  the  family  in  the  construction  of  a  farm-house ;  also  in 
favor  of  using  the  best  and  pleasantest  rooms  of  the  house 
for  the  family,  and  not  reserving  them  especially  for  visitors. 

Mr.  A.  B.  Halbert,  of  Essex,  (member  of  the  Board,) 
opposed  barn  cellars  as  injurious  to  stock,  and  destructive 
to  the  timbers  of  the  building,  giving  instances.  If  a  cellar 
is  built,  great  care  should  be  taken  for  ventilation. 

Dr.  Hoskins,  of  Newport,  spoke  with  emphasis  of  the  im- 
portance of  cleanliness  about  buildings,  and  the  necessity  cf 
disinfection  of  stables  and  outhouses,  which  can  be  effect- 
ively accomplished  by  the  use  of  dry  earth. 

Col.  J.  B.  Mead,  of  Randolph,  advocated  barn  cellars, 
providing  abundance  of  absorbents  and  deodorizers.  If  this 
is  done  no  injury  will  arise. 
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BEAD  BEFOBE  THE  YEHHONT  STATE  BOABD  OF  AGBICTTLTtrBE, 
JUNE,  1871. 


BY  GEORGE  H.  PERKINS,  PH.  D., 

ProfeMor  of  Zoology,  BoUny  and  Geology,  In  the  UntTersltr  of  Vermont. 


That  all  may  have  as  complete  an  understanding  of  the 
subject  as  may  be,  let  us  say  a  few  words  in  regard  to  the 
zoological  characters  and  positions  of  birds,  not  so  much  for 
the  sake  of  bringing  forward  anything  new,  as  to  revive  in 
the  memory  facts  already  known.  Birds  may  be  scientifio- 
ally  characterized  as  air-breathing,  warm-blooded,  oviparous 
vertebrates,  fitted  for  aerial  life.  Probably  no  group,  of 
equal  rank,  in  the  animal  kingdom  presents  so  great  uni- 
formity in  its  essential  characters.  Among  all  the  hundreds 
of  differing  tribes  of  the  feathered  race  we  find  no  such 
strange  and  aberrant  forms  as  we  have  among  the  mammals 
in  the  winged  Bats  or  the  finned  Whales.  It  is  true  that  all 
birds  do  not  fly,  but  they  do  all  possess  wings  of  some  sort, 
though  they  may  use  them  only  as  fins,  as  do  the  Penguins, 
or  aids  in  running,  as  do  the  Ostriches. 

Intense  activity  characterizes  all  the  functions  of  the  body 
as  well  as  a  great  efficiency.  Nowhere  else  do  we  find  so 
complete  a  respiratory  system,  for,  besides  the  purification 
of  the  blood  in  the  lungs,  the  capillaries  meet  the  air  in 
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sacs,  which  are  distributed  in  various  parts  of  the  body. 
These  are  chiefly  to.  make  the  body  light,  but  they  also  assist 
the  lungs  in  their  work.  The  bones  are  all  very  compact 
and  firm ;  those  of  the  neck  move  very  freely,  allowing  ma« 
tion  in  all  directions,  while  those  of  the  back,  to  which  the 
wings  and  legs  are  attached,  are  fastened  together  so  closely 
as  to  be  almost  immovable.  The  one  main  purpose  and  aim 
in  the  plan  of  structure  seems  to  be  fitness  for  flight.  The 
firm  muscles,  the  quickly  beating  heart,  the  light,  compactly 
built  body,  the  energy  of  all  the  parts,  unite  in  the  accom- 
plishment of  this  end,  and  so  efiectually  do  they  fulfill  their 
mission  that  the  speed  and  pc^er  of  flight  in  many  birds  are 
very  great.  The  Hawks  and  their  allies  can  fly  from  eighty 
to  one  hundred  miles  an  hour,  their  swoop  being  much  more 
rapid  ;  and  many  of  our  smaller  birds,  as  the  swallows  and 
warblers,  fly  almost  or  quite  as  rapidly,  and  not  only  is  their 
flight  so  swift,  but  they  can  keep  on  the  wing  for  hours,  or 
even  days,  with  little  or  no  rest.  The  eyes  of  an  animal 
moving  so  constantly  and  so  rapidly  must  have  a  different 
structure  from  that  of  man  or  other  animals  that  move  more 
slowly,  or  it  could  not  accomplish  its  purpose.  According- 
ly we  find  all  the  parts  of  a  bird's  eye  freely  movable,  and 
controlled  by  muscles.  The  eye  of  the  Hawk,  which  lies 
flattened  and  far  sighted  as  the  bird  sails  slowly  along  the 
upper  air,  as  soon  as  any  prey  is  descried  far  below  it,  has 
every  muscle  ready  for  action,  and  as  the  bird  s^veeps  down 
with  the  speed  of  wind,  not  only  do  the  wings  perform  their, 
part,  not  only  do  the  talons  and  beak  prepare  for  action,  but 
the  eye  is  all  the  time  being  drawn  out  round  and  full,  and 
when  the  earth  is  reached  it  is  r.s  keenly  near  sighted  as  it 
was  far  sighted  an  instant  before,  and  if  the  bird  chance  to 
turn  toward  the  sun  the  third  eyelid,  the  silvery  nictitating 
membrane,  springs  over  the  eye  and  shields  it  from  harm. 
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Bat,  however  interestirrg  the  structure  and  action  of  the 
various  parts  of  a  bird's  body,  an  extended  consideration  of 
them  is  foreign  to  our  present  purpose,  and  so  we  pass  on  to 
notice  very  briefly  the  relations  of  birds  to  other  animals. 
In  their  mode  of  reproduction  and  in  the  structure  of  some 
parts  of  the  body  birds  have  some  affinity  with  the  reptiles,' 
but  in  other  respects  there  is  a  greater  resemblance  to  the 
mammals.  Between  these  two  classes,  though  not  in  all 
respects  strictly  intermediate,  the  birds  are  placed.  There 
is  no  necessity  for  giving  in  this  place  a  detailed  classifica- 
tion, and  we.  will  pass  this  part  of  the  subject  by  simply 
stating  that  many  naturalists  arrange  the  birds  in  two  groups, 
one  embracing  those  that  hatch  the  young  in  a  weak  condi- 
tion, and  so  are  obliged  to  feed  and  care  for  them  for  some 
time,  as  is  the  case  with  the  Robin  and  other  of  our  common 
song  birds;  the  other  group  embraces  such  birds  as  the  Par- 
tridge and  our  common  fowls,  whose  young  are  able  as  soon 
as  hatched  to  run  about  and  care  to  some  extent  for  them- 
selves. 

Besides  this  general  division,  some  more  specific  arrange-- 
ment  is  adopted.  That  most  used  by  naturalists  comprises 
seven  orders  which  will  be  taken  up  in  turn,  though  little 
need  be  said  of  most  of  them  as  they  are  not  of  special  in- 
terest to  the  agriculturist,  and  one  order,  that  of  Cursores 
or  runners,  which  is  composed  of  birds  such  as  the  Ostrich 
and  Cassowary,  will  be  omitted  entirely.  At  this  time  only 
those  species  which  are  found  within  the  limits  of  Vermont 
will  be  noticed. 

The  first  order  to  be  considered,  Raptores  or  Birds  of 
Prey,  has  not  very  much  importance  from  an  agricultural 
point  of  view.  It  is  true  that  the  frontier  settlers  suffer  not 
a  little  from  the  depredations  of  Eagles  and  Hawks,  but  in 
H  thickly  settled  country  such  losses  are  not  usually  very 
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large ;  still  these  larger  birds  are  injurious  just  so  far  as 
these  depredations  extend.  The  Owls,  especially  the  small- 
er  ones,  deserve  more  favor,  as  they  destroy  large  numbers 
of  rats,  mice,  moles  and  such  animals,  that  do  more  or  less 
damage  to  the  crops.  But  more  than  this,  they  devour  a 
great  many  of  the  large  night-flying  moths,  which  come 
from,  and  in  turn  produce,  the  large  larvsB,  as  the  potato- 
worm  and  tobacco-worm.  The  common  Screech  Owl  is  es- 
pecially serviceable  in  this  way. 

The  Scansores  or  Climbers  are  of  far  greater  importance, 
as  many  of  them  are  most  useful.  Indeed  it  may  be  assert- 
ed with  truth  that  all  of  this  order  which  are  found  m  Ver- 
mont are  friends  of  the  farmer.  In  warmer  countries  the 
numerous  tribes  of  Parrots  and  similar  birds  are  many  of 
them  very  mischievous,  but  our  species  are  all  insect  eaters. 
We  have  only  the  Woodpecker  and  Cuckoos.  The  Cuckoos 
are  not  of  great  importance  as  they  are  few  in  number. 
They  eat  a  great  many  caterpillars  and  other  insects  and 
60  are  beneficial  so  far  as  they  go.  Few  birds  are  of  so 
great  value  to  the  farmer  as  the  Woodpeckers.  As  Wilson 
most  truly  says,  this  whole  group  seems  to  have  been  formed 
for  the  protection  of  our  fruit  and  forest  Irees  from  the  rav- 
ages of  vermin.  Among  the  many  groundless  and  wholly 
false  ideas  in  regard  to  birds  is  one  which  attributes  to  these 
birds  the  habit  of  sucking  the  sap  of  trees  and  which  there- 
fore bestows  upon  them  the  name  of  Sapsuckers.  The  ab- 
surdity of  such  an  idea  does  not  seem  to  have  prevented  it 
from  becoming  prevalent  in  some  places.  Equally  unfound- 
ed is  the  idea  that  these  birds  eat  the  wood  of  the  trees  they 
visit.  Aside  from  the  fact  that  they  very  rarely  attack  those 
trees  which  are  rich  in  sweet  sap,  such  as  the  maple,  but  on 
the  contrary  spend  nearly  all  their  time  on  Apple-trees, 
Pines  and  other  trees  whose  sap  could  hardly  be  regarded 
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as  inviting,  they  visit  the  trees  most  in  September  and  other 
fall  months,  and  not  so  much  in  the  spring  when  the  sap  is 
most  readily  obtained.  The  whole  structure  of  the  bill  and 
tongue  is  against  any  supposition  that  the  birds  eat  sap  or 
wood.  One  species  is  however  an  exception  to  these  state- 
ments. This  is  the  Yellow-bellied  Woodpecker,  or  sap- 
sucker  of  the  West.  There  is  no  doubt  that  the  injury  done 
by  this  bird  has  been  greatly  exaggerated,  but  yet  it  seems 
doubtful  whether  it  is  wholly  beneficial,  and  it  probably 
does  eat  some  of  the  inner  bark  of  trees  while  searching  for 
insects.  Its  tongue  is  smooth  and  it  differs  in  other  respects 
from  the  true  Woodpecker,  but  yet  an  examination  of  the 
stomachs  of  quite  a  number  of  these  species  has  ihown  that 
their  chief  diet  is  probably  insects.  It  seems  probable  that, 
notwithstanding  the  great  outcry  that  has  been  raised  against 
them  in  some  sections  of  the  country,  this  Yellow-bellied 
Woodpecker  will  yet  be  acknowledged  as  a  very  useful  bird. 
But,  setting  aside  this  doubtful  species,  there  remain  six  or 
seven  other  species,  in  regard  to  which  there  is  no  doubt, 
and  whieh,  instead  of  injuring  the  trees  they  visit,  most  cer- 
tainly benefit  them. 

As  every  fruit  grower  knows  well,  his  worst  enemies  are 
often  the  various  borers.  The  borer  is  so  hidden  while  at 
work  that  man  finds  it  almost  impossible  to  prevent  its  rav- 
ages and  very  difficult  to  even  check  them,  but  the  Wood- 
pecker finds  just  where  the  grub  is  located  and  with  its  sharp 
chisel-like  bill  easily  digs  into  the  wood  and,  when  the  worm 
is  reached,  the  barbed  tongue  transfixes  and  draws  it  out. 
So  deftly  is  the  work  done  that  a  very  small  amount  of  wood 
is  cut  away  and  no  injury  done  the  tree.  It  is  the  uniform 
.testimony  of  observers  that  those  trees  which  have  been  • 
oftenest  pierced  are  most  thrifty.  In  more  than  fifty  apple 
orchards  examined   by  Wilson,  the  best  trees  without  ex- 
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ception  were  those  that  had  received  frequent  attacks  from 
the  Woodpecker.  Many  of  the  trees  "  were  over  sixty 
years  old,  their  trunks  covered  with  holes,  while  the  branch- 
es were  broad,  luxuriant  and  loaded  with  fruit."  "  Of  de- 
cayed trees  more  than  three-fourths  were  untouched  by  the 
Woodpeckers." 

Probably  the  most  useful  of  oar  Vermont  species  is  that 
called  the  Downy  Woodpecker  (^Picus  pvJ>e8cenSj  Linn^  a 
black  and  white  bird,  usually  not  over  six  inches  long,  and 
another  called  Hairy  Woodpecker,  (^Picus  villo6U8,  Innnj) 
which  is  very  similar  in  appearance,  though  larger.  These 
birds  are  quite  common  about  orchards,  and  should  be  en- 
couraged to  stay.  Some  of  the  larger  species,  at  certain 
seasons,  eat  corn  and  a  little  fruit,  but  the  amount  they 
take  is  too  small  to  be  made  any  account  of.  The  Red- 
beaded  Woodpecker  is  more  destructive  to  fruit  than  any  of 
the  others.  It  eats  apples,  pears  and  such  fruit,  always  se- 
lecting the  ripest  and  best,  and  it  is  said,  besides  this,  to  eat 
some  corn,  especially  when  it  is  in  the  milk.  Notwithstand- 
ing all  this,  their  proper  food  is  insects,  and  there  can  be  lit- 
tle doubt  that  they  do  far  less  to  destroy,  than  to  save  fruit| 
for  what  they  eat  is  only  a  small  part  of  that  they  have  saved 
from  destruction  by  destroying  thousands  of  insects. 

Leaving  this  not  very  large  but  useful  group,  let  us  pass 
on  to  the  consideration  of  a  very  large  and  important  order, 
that  of  the  Insessores  or  Perching-Birds.  The  species  of 
this  group  are  very  numerous  and  the  individuals  are  num- 
bered by  the  thousands,  and  a  very  large  number  are  of 
special  interest  to  the  agriculturist.  In  entering  upon  this 
part  of  pur  subject  we  are  treading  upon  ground,  every  inch 
of  which  has  been  hotly  contested,  and  even  now  the  discus- 
sion in  regard  to  some  species  has  by  no  means  ceased. 
41 
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Although  there  is  a  pretty  general  agreement  among 
naturalists  in  regard  to  most  of  our  birds,  those  who  have 
not  made  a  special  study  of  their  habits  and  structure  are  by 
no  means  so  nearly  unanimous  in  their  opinion.  Because 
the  ground  to  be  passed  ovei*  is  contested,  all  theoretical 
views  and  all  that  is  simply  probable  will  be  omitted,  and 
only  ^hat  is  believed  to  be  a  fact  well  established  and  capa- 
ble of  proof  will  be  presented.  For  this  reason  a  careful 
consideration  of  what  may  be  offered  is  desired. 

Of  course  in  so  limited  a  space  as  is  now  at  my  command, 
I  can  speak  of  only  a  few  of  the  most  important  species, 
and  must  leave  unmcntioned  many  others,  of  less  interest 
perhaps,  but  yet  not  wholly  unworthy  of  regard,  such  as  the 
Humming  Bird,  Vireos,  Warblers,  Finches,  &c.  The  Wbip- 
poorwills  and  Night  Hawks  are  harmless,  and  very  benefi- 
cial, as  they  destroy,  in  common  with  the  Owls,  many  of  the 
nocturnal  insects.  The  little  Wrens  are  of  considerable 
service  in  devouring  the  eggs  and  small  larvae  of  insects, 
many  of  which  are  too  minute  to  be  seen  by  man  and  yet  they 
may  develop  into  formidable  enemies.  Still  more  useful  in 
the  same  way  is  the  common  Titmouse,  a  bird  regarded 
by  many  as  very  troublesome,  and  with  some  show  of  rea- 
son, for  he  may  be  seen  not  rarely  tearing  the  buds  from 
plants  and  after  pulling  them  to  pieces  throwing  them 
away.  This  certainly  looks  very  much  like  mischief,  but  if 
any  one  will  take  the  trouble  to  examine  these  castaway 
buds,  every  one  will  be  found  with  the  marks  of  a  worm 
within  it,  and  this  is  the  object  which  the  bird  seeks,  and 
so,  while  apparently  doing  harm,  it  is  really  preventing  a 
much  greater  evil.  Not  only  in  this  way  does  the  Titmouse 
prove  serviceable,  but  in  many  others. 

The  Chickadee  or  Black-capped  Titmouse  is  one  of  our 
winter  birds,  and  after  the  leaves  have  dropped  from  the 
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trees  and  bushes,  he  may  be  seen  carefully  examining  the 
bark  and  thrusting  his  sharp  little  bill  into  every  crevice, 
often  spending  a  long  time  upon  a  single  branch,  and  thous- 
ands of  eggs  left  during  the  summer  by  the  canker-worm, 
apple-worm  and  hosts  of  similar  pests,  are  thus  prevented 
from  doing  harm,  nor  does  it  cease  its  labors  in  summer 
when  the  eggs  of  insects  are  not  so  plenty,  but  it  still  wages 
unceasing  warfare  against  the  enemies  of  the  farmer.  Mr. 
Samuels,  in  his  exceedingly  valuable  work  on  the  "  Birds 
of  New  England,"  states  that  it  has  been  calculated  that  a 
single  pair  of  these  Chickadees  destroys  five  hundred  grubs 
and  caterpillars  daily. 

Probably  no  bird  has  been  the  subject  of  more  dispute, 
or  the  object  of  as  many  false  opinions,  as  our  common 
Robin,  and  yet  no  bird  is  more  familiarly  known  and  none 
should  be  better  understood.  It  is  not  very  wonderful  that 
when  one  sees  his  pet  cherry-tree,  as  it  is  just  ripening  its 
fruit,  visited  from  morning  till  evening  by  hungry  Robins, 
he  should  set  down  the  birds  as  fit  only  for  powder,  and  it 
is  undoubtedly  trying  to  one's  feelings  to  have  the  strawber- 
ry bed  plundered,  and  the  raspberries  and  grapes,  the 
ripening  of  which  has  been  tenderly  watched,  missing  when 
the  expectant  owner  goes  to  gather  them.  We  are  all  very 
sensitive  when  anything  affects  our  palates  or  our  pockets. 
After  all  this  allowance-,  I  yet  hope  to  show  that  the  Robin  is 
a  most  beneficial  and  useful  bird.  The  cherries  and  straw- 
berries jshow  us  only  one  very  small  side  of  the  question. 

Let  us  consider  a  few  facts  which  show  what  the  Robin 
really  is  and  what  he  does  :  some  of  these  are  from  my  own 
observation  but  most  from  various  other  sources.  A.  Mr. 
Torvellot,  living  in  Medford,  Mass.,  has  been  experimenting 
for  several  years  upon  some  of  the  American  silk  worms, 
especially  upon  one  species.    For  the  proper  treatmert  of 
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the  worms  and  moths  he  has  a  large  tract  of  land  enclosed 
and  covered  with  netting  beneath  which  the  worms  feed. 
Mr.  Torvellot  states  that  the  various  birds  of  the  region 
destroyed  about  ninety-five  per  cent,  of  these  worms,  and 
that  the  Robins  and  Gat  birds  were  far  the  most  troublesome. 
As  he  felt  obliged  in  self  defence  to  kill  large  numbers  of 
them,  he  examined  their  stomachs,  and  in  no  case  found 
fruit  but  always  worms  alone.  Yet  this  was  all  through 
the  season,  and  the  grounds  were  surrounded  with  Scrub 
Oaks  and  Huckleberry  bushes,  which  were  a  part  of  the 
time  loaded  with  fruit  that  was  of  course  much  easier  to  ob- 
tain than  the  worms.  To  ascertain  how  rapidly  the  birds 
would  destroy  the  worms,  this  gentleman  placed  two  thous- 
and of  them  on  an  oak  in  the  very  height  of  the  berry  sea- 
son, and  in  a  very  few  days  they  were  all  eaten  by  Robins 
and  Cat  birds. 

Any  one  that  will  watch  the  Robm  closely  can  not  fail  of 
being  struck  by  the  diligence  and  activity  it  displays  in  the 
capture  of  worms.  It  seems  to  be  an  established  fact  that 
Robins  must  have  animal  food,  especially  when  young.  In  re- 
ducing the  number  of  the  cutworms  and  others  like  them,  the 
Robin  is  especially  eflScient.  These  worms  crawl  out  of  the 
ground  during  the  night,  and  go  back  early  in  the  morning 
before  many  birds  are  stirring,  but  the  Robin  is  a  very  early 
riser  and  devotes  his  mornings  to  the  special  work  of  exter- 
minating these  worms,  which,  if  allowed  to  increase,  lay 
waste  great  tracts  of  country,  destroying  cabbages,  turnips, 
potatoes  and  many  most  useful  vegetables.  A  Mr.  Plagg, 
whom  Mr.  Samuels  quotes  as  one  who  has  watched  the  hab- 
its of  this  bird  for  a  long  time  and  very  carefully,  states  as 
his  belief  that  the  Robin  is  almost  exclusively  an  insectivor- 
ous bird,  and  uses  fruit  only,  as  he  expresses  it,  for  dessert, 
joever  as  a  general  diet. 
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This  gentleman  tried  various  kinds  of  food  for  young 
Robins  that  he  had  taken.  To  some,  worms  and  soaked 
bread  wore  given,  but  all  died  ;  to  others  worms,  bread  and 
cherries,  but  most  of  these  also  died.  Then  he  tried  a  va- 
riety of  insect  food,  and  the  manner  in  which  the  birds  pick- 
ed up  the  insects  from  the  bottom  of  the  cage,  breaking  any 
hard  parts,  and  their  general  treatment  of  the  food,  showed 
most  plainly  that  the  birds  knew  instinctively  how  to  take 
such  diet,  and  morover  the  birds  grew  vigorous  and  strong 
upon  such  food.  Experiments  like  these  show  conclusively 
that  as  a  rule,  at  least  when  young,  the  Robin  miMt  be  fed 
with  a  variety  of  insect  food  or  die.  It  is  not  simply  a  mat- 
ter of  choice,  but  of  necessity,  which  causes  a  pair  of  Rob- 
ins with  a  nest  full  of  young  to  catch  the  cut-worms,  canker- 
worms  and  the  like. 

It  will  be  interesting  to  note  the  amount  of  food  needed 
by  a  growing  bird,  and  then  we  i^n  judge  better  as  to  the 
number  of  noxious  insects  it  is  able  to  destroy.  Recall,  if 
you  please,  what  was  said  at  the  outset  in  regard  to  the  en- 
ergy with  which  all  the  organs  of  a  bird  act,  and  it  wiU  be 
more  easy  to  understand  what  a  large  amount  of  food  is 
needed  to  supply  the  waste  necessarily  caused  by  such  ac- 
tivity of  the  circulatory,  respiratory  and  other  functions.  It 
seems  needful  for  the  comfort  of  a  bird,  that  the  stomach 
should  be  full  nearly  all  the  time.  This  matter  can  hardly 
be  more  clearly  or  accurately  presented  than  by  an  abstract 
of  a  paper  published  a  few  years  ago  by  Prof.  Treadwell,  of 
Cambridge,  in  the  Proceedings  of  the  Boston  Society  of  Nat- 
ural History,  (V9I.  6,  p.  396.)  Two  quite  young  birds 
were  taken  which  were  fed  at  first  three  worms  daily.  The 
number  was  increased  the  next  day,  and  on  the  third  eight 
were  given  each  in  the  forenoon,  and  in  course  of  the  day 
one  died  and  on  examination  its  stomach  was  found  to  be 
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empty.  The  other  bird,  still  strong,  was  given  a  larger  al- 
lowance which  increased  to  thirty-one  worms  on  the  seventh 
day.  Prom  this  time  the  bird  and  its  food  were  weighed 
daily.  It  was  found  in  this  way  that  not  until  the  fourteenth 
days  when  sixty-eight  worms,  or  thirty-four  dwts.,  were  given 
the  bird,  that  it  began  to  gain  in  weight.  At  this  time  the 
bird  weighed  twenty-four  dwts.,  so  that  its  daily  food  weigh- 
ed over  forty-one  per  cent,  more  than  itself.  The  sixty- 
eight  worms  Pleasured  about  fourteen  feet.  After  a  time  • 
the  food  was  varied  and  twenty-three  dwts.  of  raw  beef 
were  given  the  bird,  and  with  it  large  quantities  of  earth, 
gravel  and  water  were  taken.  If  man  were  to  eat  as  much 
proportionally  he  would  consume  in  twenty-four  hours  over 
seventy  pounds  of  clear  beef,  and  drink  five  or  six  gallons 
of  water.  When  the  bird  had  reached  its  full  size  its  re- 
quiremenis  reached  to  about  eighteen  dwts.  of  clear  meat, 
or  double  that  amount  of  worms,  the  latter  not  being 
very  concentrated  food,  and  it  continued  to  take  this  amount 
up  to  the  time  the  article  was  presented.  I  am  well  aware 
that  it  seems  impossible  for  the  parent  birds  to  supply  the 
young  with  so  large  a  quantity  of  food.  But  we  cannot  sup- 
pose that  a  bird  would  eat  any  more  in  the  quiet  life  of  the 
cage  than  when  freely  exercising  in  its  natural  state.  If 
now,  a  Robin  needs  so  great  a  number  of  worms,  not  to 
fatten  it,  but  simply  to  keep  it  from  losing  flesh,  what  a 
great  benefactor  of  the  agriculturist  this  bird  must  be  !  Be- 
tween two  and  three  hundred  full  sized  worms  daily  is  not 
too  large  an  allowance.  What  is  true  in  this  respect  of  the 
Robin,  is  equally  true  of  all  our  insect  eating  birds,  and  the 
Robin  is  spoken  of  so  much  in  detail  chiefly  that  it  may  fur- 
nish a  sample  of  what  hosts  of  others  do. 

It  is  not  pretended  that  these  facts  prove  that  Robins  and 
other  birds  do  not  eat  cherries  and  other  fruit.     It  is  not  de- 
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sirable  that  only  one  side,  even  though  it  be  the  most  favor- 
able, should  be  regarded,  but  all  the  different  views  should 
be  taken  and  compared,  and  thus  we  may  hope  to  reach  a 
correct  result.  Estimate  as  largely  as  you  will  the  loss  re- 
sulting from  the  destruction  of  fruit,  and  as  .little  as  you 
honestly  can  the  evils  which  would  have  resulted  from  the 
ravages  of  the  insects  which  the  Robin  destroys,  and  the  ac- 
count, when  balanced,  will  eventually  stand  largely  in  favor 
of  the  birds.  Fruits  last  only  for  a  time,  and  the  amount 
the  Robin  destroys  is  at  most  quite  limited,  but  the  injurious 
insects  are  to  be  found  in  some  form  the  year  round,  and 
while  most  of  the  Robins  migrate  farther  South,  some  of 
them  stay  all  winter  even  in  this  Northern  climate.  It  is 
full  time  this  matter  were  considered,  and  the  vexations  on 
account  of  loss  of  a  few  cherries  or  other  fruits  prevented 
from  avenging  itself  in  a  way  that  brings  so  great  evil. 

All  that  is  needed  to  rectify  the  many  errors  so  common^ 
is  a  careful  and  unprejudiced  examination  of  the  question. 
It  may  be  true  that  a  person  who  raises  small  fruits  as  an  es- 
sential part  of  his  business,  receives  more  harm  than  good, 
from  the  birds,  but  I  find  it  hard  to  believe  this,  for  it  seems 
as  if  the  injury  occasioned  by  an  unchecked  increase  of  the 
canker-worms,  and  various  other  like  insects,  would  be 
greater  than  the  worst  inflicted  by  the  birds.  Indeed  it  is 
difficult  to  see  how  any  fruit  at  all  could  be  raised  if  the 
ravages  of  the  worms  were  unchecked  by  them^  and  for  this 
reason  any  one  who  meets  with  considerable  losses  from 
them  may  console  himself  with  the  thought  that  in  all  proba- 
bility he  would  have  had  none  at  all  if  the  birds  had  all  been 
killed  a  season  or  two  before,  as  he  sometimes  wished  they 
had  been,  so  that  all  he  is  able  to  gather  of  his  fruit  is  so 
much  sflved. 

A  bird  quite  as  much  disliked  by  fruit  growers  as  the 
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Robin  is  the  Cedar  Bird,  or  Cherry  Bird,  so  called  on  ac- 
count of  its  fondness  for  cherries  and  the  berries  of  the  Bed 
Cedar.  These  birds  come  from  the  South  quite  early  in  the 
spring,  in  small  flocks,  and  remain  all  summer.  During 
most  of  this  time  they  live  upon  insects  and  are  all  the  VfhUe 
of  great  service,  but  in  cherry  time  they  help  themselves  to 
their  favorite  fruit,  and  then  all  their  good  deeds  are  forgot- 
ten, and  they  too  often  fall  victims  to  unjust  condemnation. 
I  think  that  nothing  more  is  needful  to  secure  the  protection 
instead  of  destruction  of  these  birds  than  for  any  one  to 
watch  them  closely,  not  merely  during  the  cherry  season, 
but  all  the  while  they  are  with  us,  from  early  spring  till  au- 
tumn. There  are  many  who  rarely  if  ever  see  this  and 
other  birds,  except  during  the  few  days,  or  weeks  at  most, 
in  which  they  are  injurious,  forgetting  entirely  to  look  after 
them  or  to  consider  their  habits  at  other  times,  and  so  great 
errors  very  easily  arise. 

As  the  Bobolink  i»onc  of  our  most  common  meadow  song- 
sters and  is  withal  a  great  favorite  with  many,  a  word  or 
two  will  not  be  out  of  place.  So  far  as  agriculture  is  con- 
cerned this  bird  is  of  less  importance  than  many  others,  but 
yet  it  has  some  interest  when  viewed  only  in  this  light.  In 
the  South  they  are  usually  disliked  because  they  pay  more 
frequent  visits  to  the  rice  fields  than  is  pleasant  for  the  own- 
ers, and  indeed  they  often  do  much  damage  to  crops,  though 
they  are  sometimes  very  beneficial  to  the  cotton,  as  we  shall 
see  before  closing.  In  New  England  however  it  seems  to 
have  left  its  love  for  grain  behind  it,  and  here  it  eats,  some 
grass-seeds  indeed,  but  for  the  most  part  its  food  consists  of 
beetles,  crickets,  grasshoppers,  and  all  sorts  of  insects. 
They  remain  with  us  only  during  the  warmest  part  of  the 
year,  not  often  arriving  before  the  middle  of  May  and  leav- 
ing in  large  flocks  early  in  September.     Even  if  the  Bobo- 
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links  were  not  the  useful  birds  they  are  to  us,  we  could  well 
afiford  to  tolerate  their  presence  on  account  of  the  joyous, 
tinkling  warble  that  they  so  constantly  give  us  during  the 
first  part  of  their  stay,  seeming  the  very  embodiment  of  buoy- 
ant life,  and  he  must  be  very  melancholy  who  can  long  listen 
to  their  song  without  catching  in  spite  of  himself  something 
of  its  cheeriness  and  hugging  himself  for  very  joy. 

One  of  our  common  birds,  and  one  that  should  be  highly 
esteemed,  is  the  Cat  Bird,  as  it  is  one  of  the  greatest  ene- 
mies of  the  various  kinds  of  insects  we  have.  The  Blue 
Bird  is  an  universal  favorite  and  deserves  so  to  be,  as  be- 
sides being  of  a  cheerful  disposition  it  does  good  service  in 
warring  against  the  insects.  The  Bam,  CliflF  and  Bank 
swallows  all  capture  a  great  variety  of  the  flying  insects  and 
sometimes  destroy  the  so  called  apple-slugs  in  great  num- 
bers. 

Probably  very  few  persons  have  any  idea  what  the  stat« 
of  things  would  be  if  birds  were  all  destroyed,  other  things 
'remaining  as  they  now  are.  It  can  not  be  unprofitable  for 
us  to  devote  a  few  words  to  this  part  of  our  subject.  There 
are  in  the  state  of  Vermont  probably  not  less  than  eight 
hundred  species  of  Lepidopterous  insects  (i.  e.  the  moths 
and  butterflies,)  and  in  the  whole  United  States  there  are 
not  less,  probably,  than  four  thousand.  But  leaving  the  rest 
of  the  states,  let  us  confine  ourselves  to  our  own  and  see 
what  results  we  can  obtain.  If  we  suppose  the  number  of 
species  in  this  state  to  be  eight  hundred,  the  increase  will 
be  something  like  this :  each  female  lays  on  the  average 
three  hundred  and  fifty  eggs,  but  we  will  place  the  number 
at  three  hundred.  Now  suppose  that  in  this  year,  1871, 
there  exists  only  one  pair  of  each  species,  there  would  be 
during  the  year  240,000  eggs  produced  which  would  devel- 
42 


Digiti 


zed  by  Google 


330  STATE  BOARD  OP  AGRICULTURE,   AC. 

op  into  240,000  caterpillars.  If  half  of  these  were  females, 
next  year  we  should  have  120,000  pairs  of  insects  which 
would  produce  36,000,000  of  caterpillars  for  1873,  and  so 
on,  so  that  in  five  years  there  would  come  from  the  uncheck- 
ed increase  of  only  one  pair  of  each  species  1216,000,000,- 
000,000  of  caterpillars,  or  two  hundred  millions  for  every 
single  acre  in  the  State.  It  is  true  that  as  the  arrangement 
of  things  now  is,  not  one  in  a  hundred,  if  indeed  one  in 
thousands  of  these  eggs,  ever  reaches  maturity,  but  the  great 
agents  of  destruction  are  the  birds.  The  various  species  of 
ichneumon  flies  and  other  parasites  destroy  great  numbers 
however.  Making  all  possible  deductions  on  account  of  all 
the  destructive  influences,  except  the  Birds,  we  have  left  a 
very  large  figure,  and  if  this  is  multiplied  by  the  number  of 
pairs  actually  living  on,  and,  as  all  know,  of  some  kinds 
there  are  thousands,  the  product  is  something  appalling. 
But  astonishing  as  is  this  view  of  the  case  it  is  by  no  means 
complete. 

The  Lepidoptera  constitute  only  a  small  part  of  the  insect 
world.  It  is  indeed  that  which  probably  contains  most  in- 
jurious insects,  but  other  groups  are  not  to  be  overlooked. 
We  have,  for  instance,  the  vast  number  of  beetles,  to  which 
group  belong  the  various  tree  borers,  weevils  and  curculios  ; 
others  of  this  tribe  devour  the  leaves,  bark,  flowers  and 
fruit  of  trees  and  plants,  and  many  very  troublesome  bugs 
belong  to  this  group.  Then  among  the  grasshoppers,  lo- 
custs, crickets  and  the  like  there  are  many  pests.  Among 
the  flies,  there  are  the  Hessian  fly,  wheat  fly,  bot  flies  and 
others.  There  are  in  other  groups  diflerent  kinds  of  more 
or  less  troublesome  insects.  So  that  if  we  bring  all  these 
insect  foes  together,  we  find  an  army  of  enormous  size,  an 
army  sufficient,  if  allowed  to  go  on  unchecked,  to  ravage  the 
most  fertile  country  more  hopelessly  than  the  wildest  horde 
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of  savages  or  the  fiercest  conflagration.  Man  is  almost 
powerless  to  check  this  invading  host,  all  his  ingenuity  and 
all  his  knowledge  has  been  again  and  again  brought  to  bear 
upon  the  evil,  and  with  so  small  results  as  to  be  almost  in 
vain..  To  shqw  how  far  man's  resources  avail  him  in  this 
matter  let  me  quote  a  fact  or  two  from  an  article  by  Dr. 
Brewer  in  one  of  our  popular  periodicals.  In  1852  the  for- 
ests of  Lithuania  were  ravaged  by  the  caterpillars  of  one  of 
the  butterflies  and  although,  aware  of  the  danger,  the  land- 
holders set  the  peasantry  at  work  collecting  the  eggs,  larvae 
and  adults,  and  used  every  means  in  their  power  to  prevent 
the  evil,  yet  it  continued  till  thousands  of  acres  were  ruined. 
The  total  loss  must  have  been  enormous ;  that  in  a  single 
district  was  estimated  at  ,$58,000,000.  And  yet  no  one  fa- 
miliar with  their  habits  can  doubt  that  had  not  the  European 
Jays  been  almost  exterminated  in  the  same  forests  a  few 
years  before,  much  if  not  all  this  great  loss  would  have  been 
saved. 

The  loss  by  the  May  chaffers  in  three  districts  of  the 
Hartz  Mountains  was  estimated  to  be  in  1866  one  and  a 
half  millions  of  dollars,  and  this  is  not  an  unusual  loss  so 
far  as  I  am  awure,  and  yet  in  these  same  districts  some  of 
the  most  useful  birds  are  proscribed. 

If  there  is  a  race  of  beings  on  earth  that  is  protected  from 
destmction  by  its  relations  to  the  general  economy  of  nature, 
that  race  is  that  of  the  birds.  Vengeance  swift  and  terri- 
ble descends  upon  those  who  will  not  learn  that  they  are  im- 
portant, nay  even  necessary  to  the  success  of  all  agricul- 
tural pursuits.  While  we  may  be  much  aided  by  those  in- 
sects that  destroy  others  of  their  kind,  we  must  rely  chiefly 
on  the  birds,  and  in  so  doing  we  shall  lean  upon  no  broken 
reed.  While  man  stands  aghast  at  the  prospects  before  him, 
as  he  contemplates  his  insect  foes,  the  birds  are  ready  and 
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eager  and  able  to  help  him  if  only  he  will  allow  them  to  do 
so.  Rapid  as  is  the  increase  of  insects,  the  birds,  if  unmo- 
lested, will  generally  keep  them  in  check.  Dr.  Brewer 
gives  an  instance  or  two  to  show  the  efiSciency  of  the  aid 
birds  can  give,  that  I  cannot  resist  the  desire, to  quote.  In 
tlie  fall  of  1808  there  was  a  great  ciy  from  the  Soutliern 
seaboard  states  that  the  cotton  worm  was  ruining  the  crops. 
The  worms  had  appeared  over  so  large  an  extent  of  country 
that  it  seemed  hopeless  to  attempt  to  exterminate  them,  but 
just  at  this  time  the  Bobolinks'  passed  along  the  region  on 
their  Southern  journey,  and,  insti  lid  of  as  usual  visiting  the 
rice  fields,  they  went  at  the  cotton  fields  and  in  a  few  hours 
the  evil  that  had  seemed  irremediable  was  removed  and  the 
crops  saved.  Again  in  the  Spring  of  18t57  the  Grasshoppers 
were  hatching  in  such  numbers  in  a  part  of  Kansas  that 
the  croi)s  seemed  doomed  to  speedy  ruin,  but  just  at  this 
time  large  flocks  of  the  Yfellow-headed  Black  Bird  passed 
through  the  region  and  entirely  destroyed  the  insects.  Many 
such  instances  might  be  given,  all  showing  the  great  benefits 
the  birds  are  all  the  while  conferring  upon  the  agriculturists. 
I  should  not  treat  this  subject  fairly  if  I  passed  over  some 
birds  of  a  different  disposition  from  those  heretofore  men- 
tioned. It  must  be  admitted,  I  think,  by  most  observers 
that  there  are  injurious  birds.  And  yet  among  these  there 
are  some,  if  not  all,  that  have  valiant  defenders.  The  num- 
ber of  species  that  may  be  set  down  as  injurious  is  not  very 
large,  but  some  of  them  are  very  numerous  in  individuals, 
and  as  tliey  assemble  in  large  flocks  they  may  do  consider- 
able damage.  There  are  common  in  Vermont  four  different 
species  of  Blackbirds.  Some  of  these  do  very  little  damage 
to  the  crops,  and  do  much  good  by  destroying  insects.  So 
much  evil  do  they  prevent  that  in  some  cases  where  they 
have  been  placed  under  the  ban  and  indiscriminately  slaugh- 
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tcred,  there  have  followed  extensive  and  destructive  depre- 
dations from  grubs  and  worms.  But  the  most  common  of 
all  the  Blackbirds  is  that  called  Crow  Blackbirds.  These 
birds  descend  upon  the  cornfields  in  large  flocks,  pulling  up 
and  swallowing  the  grain  with  great  gusto,  and  again  when 
it  is  in  the  milk  they  tear  open  the  husks,  and  prevent  many 
an  ear  from  ever  coming  to  maturity.  And  yet  with  all 
their  faults  they  destroy  a  great  many  insects. 

As  to  the  Crow  there  is  considerable  discussion.  Dr. 
Brewer  contends,  in  an  article  in  the  Atlantic  Monthly,  that 
the  Crow  is,  on  the  whole,  a  useful  bird,  but  other  natural- 
ists doubt  the  correctness  of  this  conclusion,  and  it  seems 
reasonable  to  believe  that  the  Crow  does  far  more  harm  than 
good.  In  the  winter  and  early  spring  Crows  live  almost 
wholly  upon  insects,  and  of  course  during  this  time  they  are 
beneficial.  In  May  or  early  June  they  busy  themselves  in 
pulling  up  corn,  sometimes  making  it  necessary  to  replant 
large  tracts.  Certainly  they  are  none  other  than  thieves 
during  this  time.  About  this  same  time  too,  they  are  watch- 
ing the  smaller  birds  in  their  domestic  operations,  and  when 
the  eggs  are  laid  and  the  young  hatched  they  make  a  meal 
from  them.  If  what  has  been  said  in  regard  to  these  small- 
er birds  be  true,  it  is  easy  to  see  that  in  destroying  their 
eggs  and  young  the  Crow  is  preventing  the  destruction  of 
myriads  of  insects  and  so  is  the  most  harmful  bird  as  long 
as  he  continues  in  this  predatory  work.  Mr.  Samuels  thinks 
that  a-  Crow  takes  about  eight  ounces  of  food  daily  and  so 
he  is  able  of  course  to  eat  no  small  number  of  birds  and 
eggs  during  the  season.  Mr.  Samuels'  calculation  gives,  as 
the  result  of  one  day's  work  for  a  crow,  the  destruction  of 
birds  that  could  fairly  be  presumed  to  have  destroyed  dur- 
ing the  season  nearly  100,000  insects  had  they  lived.  Aft- 
er the  com  has  grown  too  large  and  the  birds  have  flown 
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from  the  nest,  the  Crow  betakes  himself  again  to  the  search 
for  insects  and  becomes  a  useful  member  of  society.  But, 
as  his  evil  deeds  are  far  greater  than  his  good  ones,  we  must 
set  him  down  as  an  outlaw.  An  ingenious  mode  of  catching 
these  birds  is  given  by  Wilson.  A  live  Crow  is  securely 
fastened  to*the  ground  with  his  feet  uf>ward.  In  this  condi- 
tion his  cries  are  loud  and  frequent.  As  soon  as  other 
Crows  fly  down  about  him  he  grasps  them  hoping  to  relieve 
himself  of  the  fetters  that  hold  him  to  the  ground,  and  in 
this  way  the  prisoner  may  be  taken  and  the  trap  is  all  set 
for  another. 

The  Blue  Jay  is  guilty  of  similar  misdemeanors,  for  this 
bird  delights  to  rob  the  nests  of  the  Thrushes  and  Warblers 
of  both  eggs  and  young.  It  also  devours  insects,  beech 
nuts  and  other  seeds  and  fruit. 

Equally  as  gailty  of  robbing  the  nests  of  insect  eating 
birds  is  the  Canada  Jay.  This  bird  is  not  common  except 
in  the  northern  part  of  the  State.  Mr.  Samuels  says  that  he 
has  known  a  pair  of  these  birds  to  carry  oflF  the  young  of 
four  nests  of  the  Snow  Bird  in  one  forenoon. 

Besides  these  three  groups,  the  Crows,  the  Blackbirds 
and  the  Jays,  there  are  a  few  other  birds  that  are  to  some 
extent  injurious,  andjn  saying  this  I  of  course  do  not  mean 
that  no  others  are  over  guilty  of  damaging  fruit  or  crops, 
but  that  in  these  the  injury  done  is  not  compensated  by  any 
equivalent  benefit  as  it  is  in  the  case  of  the  others.  .  The 
Purple  Pinch,  though  a  fine  looking  bird,  is  disliked  on  ac- 
count of  his  habit  of  feeding  on  buds  and  blossoms  of  fruit 
trees.  The  Great  Northern  Shrike,  or  Butcher  bird,  is  in- 
directly injurious,  at  least  sometime"^,  as  it  destroys  the 
smaller^birds  and  so  prevents  the  benefits  they  might  have 
brought  to  the  farmer.      But  at  most  the  really  injurious 
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birds  of  this  order  are  very  few  in  the  number^of  species, 
and  except  the  Crow  and  Blackbirds  are  few  in  individuals. 

Of  the  three  remaining  orders  but  little  need  be  said. 
The  Rasores,  an  order  which  includes  such  birds  as  the 
Grouse  and  Wild  Pigeon,  are  all  of  them  seed  eaters, 
though  also  eating  insects,  and  where  they  descend  upon 
grain  fields  in  any  considerable  numbers  they  may  do  much 
damage,  but,  as  none  of  them  are  found  in  large  numbers 
in  our  State,  they  can  hardly  be  said  to  be  injurious,  for  they 
confine  themselves  to  the  woods  for  the  most  part  and  sel- 
dom attempt  to  rob  the  fields. 

The  Waders  and  Swimmers,  from  their  habits  of  life,  are 
necessarily  seldom  brought  under  the  notice  of  the  farmer, 
and  all  that  is  to  be  said  in  regard  to  them  is,  that  so  far  as 
known  they  do  no  harm  whatever,  and  some  of  them  do  de^ 
stroy  mice  and  insects  and  so  are  useful,  though  not  to  any 
very  important  extent. 

Allow  me  in  closing  to  earnestly  ask  all  who  have  read 
the  facts  and  arguments  herein  presented  to  give  them  care- 
ful thought  and  to  test  them  by  full  and  candid  observation 
and  see  whether  they  are  true  or  not.  It  has  been  impossi- 
ble in  the  allotted  time  to  bring  clearly  into  view  every  side 
of  the  question ;  much  more  might  be  said  in  regard  to 
many  points,  but  while  these  have  been  necessarily  imper- 
fectly treated,  there  has  been  a  constant  desire  and  purpose 
to  bring  out  fully  those  points  which  have  the  most  practical 
importance.  All  that  could  be  said  against  the  usefulness 
of  the  birds  treated  has  been  given,  it  is  believed,  its  due 
weight,  and  what  has  been  said  on  the  question  has  not 
been,  intentionally  at  least,  overestimated.  Certainly  it  is 
true  that  the  arguments  brought  forward  have  not  been  ad- 
duced for  the  sake  of  any  fjivorite  theory  nor  out  of  any  sen- 
timental regard  for  the  beauty  of  the  feathered  friends,  but 
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simply  and  solely  because  the  facts  in  the  case  seem  to  sup- 
port them. 

A  great  deal  of  sentimentalism  in  regard  to  the  beautiful 
plumage  and  the  sweet  songs  of  the  birds  has  been  written, 
and  most  pathetic  appeals  have  been  based  thereupon  to  in- 
duce people  to  cease  their  molestations.  This  is  all  well  in 
its  place-  Certainly  no  words  can  describe  too  vividly  the 
exqusite  softness  of  coloring,  the  elegance  and  gracefulness 
of  form,  or  the  melodiousness  of  song  of  very  many  of  our 
birds ;  Longfellow's  "  Birds  of  Killin worth  'Ms  a  picture  as 
true  as  it  is  poetical,  but  sentiment,  however  well  expressed, 
cannot  stand  against  real  or  apparent  self  interest,  and  is 
not  a  firm  foundation  for  a  plain,  sober  argument,  and  in  a 
paper  intended  not  to  amuse  but  to  present  simple  facts  in 
their  clearest  light,  there  is  no  place  for  such  things.  Not 
to  the  sympathy,  nor  the  love  of  the  beautiful,  but  to  the 
judgment  and  common  sense  is  the  appeal  here  made. 

It  is  not  at  all  unlikely  that  many  who  will  see  the  state- 
ments just  presented  will  recall  more  than  one  observa- 
tion of  their  own  that  seems  to  conflict  directly  with  them. 
While  in  no  way  intending  to  declare  such  observations  in- 
correct, I  would  remind  you  that  they  may  not  be  wholly 
conclusive.  What  has  been  given  as  a  fact  is  the  result, 
not  of  passing  observations,  but  of  careful  investigation. 
Very  naturally  nothing  makes  one  more  sure  of  the  truth  of 
anything,  than  the  fact  that  he  has  seen  it  with  his  own 
eyes.  But  unfortunately  it  is  not  every  pair  of  eyes  that 
sees  what  is  going  on  with  scientific  accuracy,  and  in  not  a 
few  of  nature's  operations  appearances  are  very  deceptive, 
and  so  the  inferences  drawn  from  tliem  must  be  erroneous. 
Many  an  one  looks  merely  at  the  surface  of  things,  imagines 
that  he  has  seen  all  there  is,  and  acting  accordingly,  most 
resolutely  maintains  that  he  is  guided  by  the  teachings  of 
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nature.  He  may  see  a  woodpecker  drilling  into  a  tree,  and 
infers  that  it  is  after  sap,  and  is  doing  damage  ;  or,  he  sees 
the  Chickadee  pulling  off  buds,  and  so  sets  both  these  birds 
down  as  only  fit  for  destruction,  and  usually  includes  in  his 
list  all  that  resemble  them.  Observation  and  reasoning  of 
this  sort  are  far  too  common,  and  the  result  of  it  is  that« 
thousands  of  dollars  are  lost  every  year. 

The  relation  of  birds  to  agriculture  is  not  merely  a  ques- 
tion involving  the  killing  or  protecting  a  few  birds,  but 
it  involves  the  welfare  of  the  agricultural  interests  of  the 
land,  and  if  at  this  time  I  shall  only  succeed  in  convincing  a 
few  of  the  importance  of  the  matter,  and  so  lead  them  to 
think  of  it  and  investigate  it  for  themselves,  I  shall  be  con- 
tent. 

Mr.  Foster  asked  for  information  in  regard  to  the  English 
sparrow. 

Prof.  Perkins  replied  that  they  were  of  use  in  killiog 
canker  worms,  but  thought  they  were  likely  to  become  a 
nuisance  to  the  farmer  on  account  of  their  grain  eating  hab- 
its. 

Mr.  Jameson  spoke  of  the  destruction  of  insects  by  floods, 
and  by  open  winters.  In  his  section  the  birds  are  abundant. 
Man  has  little  power  to  protect  them  from  any  enemies  ex- 
cept himself. 

Mr.  Foster  expressed  the  opinion  that  the  birds  in  his 
neighborhood  were  rapidly  diminishing  in  numbers,  not  de- 
stroyed by  men  and  boys,  but  by  causes  unknown. 

Prof.  Perkins  said  it  was  probably  to  a  large  extent  the 
work  of  crows. 

Mr.  Jameson  spoke  of  the  currant  worm,  the  cabbage 
worm,  the  Colorado  potato  bug,  &c.,  that  increase  without 
any  apparent  check  from  the  birds. 
43 
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AN  ABDRESS  DELIVERED  BEFORE  THE  STATE  BOARD  OF  AGRI- 
CTTLTURB,  AT  ST.  JOHNSBURT,.  BY 

PROF.  PETER  COLLIER,  OP  THE  UNIV.  OF  VERMONT, 

Secretary  of  the  Board. 


There  are  few  probably  aware  how  very  recent  is  the  his- 
tory of  agricultural  science.  To-day  in  nearly  every  State, 
county,  town  and  hamlet,  may  we  find  clubs,  societies  and 
associations  devoted  to  the  advancement  of  that  art  by 
which  all  others  live,  and  yet  it  was  only  in  1795  that  a 
Scotch  nobleman  published  the  first  book  on  the  subject, 
which  had  for  its  title  something  then  rather,  more  full  of 
suggestions  than  capable  of  demonstration, — ^^  The  intimate 
relation  existing  between  Chemistry  and  Agriculture."  It 
was  half  a  century  later  before  the  Royal  Agricultural  So- 
cieties of  Scotland  and  England  came  into  existence ;  and 
was  as  late  as  1838  that  the  Gottingen  Academy  offered  a 
prize  for  the  solution  of  the  question,  "  Whether  mineral 
matters  were  essential  to  vegetable  growth."  Since  then, 
though  many  new  perplexing  problems  have  arisen,  the  one 
which  perplexed  the  Gottingen  Academy  happily  is  solved 
satisfactorily,  and  I  will  briefly  present  the  present  state  of 
knowledge  concerning  the  Nutrition  of  Plants. 

All  matter  constituting  both  the  animate  and  inanimate 
world  is  made  up  of  certain  ultimate  and  undecomposable 


Digiti 


zed  by  Google 


THE  NUTRITION  OP  PLANTS,  339 

particles  to  which  the  name  of  elements  has  been  given. 
For  example,  a  piece  of  stone  or  wood  is  found  to  consist  of 
certain  of  these  elements  united  together  by  a  force  known  as 
chemical  attraction.  The  number  of  these  elements  which 
have  thus  far  been  distinguished  from  each  other,  and  from 
the  union  of  which  the  universe  of  matter  is  made  up,  is 
sixty-four.  Of  these  only  a  relatively  small  number  are 
present  in  that  portion  of  matter  which  makes  up  the  veget- 
able and  animal  world.  Carbon,  hydrogen,  oxygen  and  nit- 
rogen constitute  nearly  the  entire  mass  of  vegetable  and  ani- 
mal organisms,  and  to  these  four  elements  the  name,  organo- 
gens,  organ-formers,  has  been  applied.  Besides  these  there 
is  present  phosphorus,  sulphur,  silicon,  potassium,  sodium, 
calcium,  magnesium,  iron,  chlorine,  manganese,  and  at  times 
traces  of  certain  other  elements  are  observed,  but  the  four- 
teen above  mentioned  are  those  which  arie  of  most  import- 
ance, and  those  only  worthy  of  consideration  so  far  as  agri- 
cultural science  extends. 

Between  the  animal  and  vegetable  world  it  is  often  diffi- 
cult to  draw  an  exact  line,  since  in  the  lower  organisms  the 
one  apparently  runs  into  the  other,  but  one  distinguishing 
characteristic  pertains  to  each,  from  which  we  are  enabled 
to  separate  the  members  of  these  two  kingdoms  of  life. 
The  functions  of  the  animal  result  in  the  inhalation  of  oxy- 
gen and  the  exhalation  of  carbonic  acid,  while  on  the  other 
hand  the  vegetable  absorbs,  or  as  it  may  be  termed,  inhales 
carbonic  acid  and  exhales  oxygen,  their  action  in  this  re- 
spect being  reciprocal.  Existing  as  the  plant  does  in  both 
the  earth  and  the  air,  it  derives  its  nourishment  from  each,  ' 
and  its  leaves  may  be  regarded  as  its  lungs,  while  its  roots 
perform  the  ftinction  of  mouth. 

To  understand  now  the  principle  of  nutrition  we  may 
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ask  ourselves  first,  what  is  to 'be  done,  and  then  secondly, 
how  may  we  do  it. 

If  we  take  a  piece  of  wood  or  a  grain  of  wheat  and  burn 
it,  the  greater  part  will  go  oflF,  burn  up  as  we  say,  but  in 
every  case  there  will  remain  behind  a  small  portion  as  an 
ash.  This  ash,  which  in  the  wheat  amounts  to  about  two 
per  cent,  of  the  weight  of  the  grain,  represents  the  mineral 
food  which  the  wheat  plant  derived  from  the  soil,  and  which 
is  necessary  to  the  growth  of  the  plant.  Very  many  an- 
alyses have  been  made  of  the  ash  of  wheat,  and  although 
they  diflfer  slightly  among  themselves,  it  is  found  that  where- 
ever  grown,  wheat  invariably  demands  and  takes  a  cer- 
tain amount  of  certain  kinds  of  mineral  food,  and  that 
this  amount  is  subject  to  variation  within  very  narrow  limits. 
The  same  is  true  of  all  other  grains,  grasses,  vegetables 
and  shrubs. 

We  come  then  to  the  consideration  of  those  sources 
whence  plant  food  fs  derived,  the  atmosphere  and  the  soil. 
1.  The  atmosphere  is,  found  to  consist  of  oxygen  and  nit- 
rogen, with  a  small  ecmount  of  carbonic  acid,  this  latter,  the 
chief  constituent  of  atmospheric  plant  food,  is  the  product 
of  respiration,  combustion  and  decay,  and  these  causes 
serve  to  maintain  the  supply,  so  that  although  the  vegetable 
world  is  ceaselessly  absorbing  and  decomposing  it,  the  pro- 
portional amount  in  the  atmosphere  is  not  found  to  be  appre- 
ciably changed.  Besides  carbonic  acid,  there  also  is  found 
present  in  the  atmosphere  small  amounts  of  nitrogen  com- 
pounds which  by  rains  are  brought  down  and  absorbed  by 
the  earth. 

2.  The  soil  which  has  resulted  through  the  long  action 
of  heat,  cold,  moisture,  carbonic  acid,  and  vegetation  upon 
the  rocks,  thus  effecting  their  gradual  disintegration  and  de- 
composition, contains,  as  we  should  expect,  those  constituents 
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which  were  originally  present  in  the  rocks  of  which  the  soil 
was  formed.  At  the  present  day  the  formation  of  soil  and  the 
gradual  advance  of  vegetation  from  those  low  forms  of  veg- 
etable life,  the  lichens  and  mosses,  may  be  seen  everywhere 
in  New  England. 

So  long  as  vegetation  grows  up  and  decays  upon  the  soil, 
the  latter  becomes  more  and  more  enriched  in  the  progress  of 
time,  but  by  a  system  of  cropping  the  soil  may  ultimately 
become  deprived  of  certain  of  its  mineral  constituents,  and 
such  in  fact  we  find  to  be  the  case  in  many  sections  of  country, 
once  renowned  for  their  fertility.  To  obviate  this,  various 
means  are  employed,  and  we  will  consider  them  in  detail, 
calling  attention  to  their  scientific  points. 

1.  The  application  of  Fertilizers  to  the  soil.  These  vary 
widely,  and  are,  or  should  be,  adapted  to  meet  certain  definite 
wants.  Among  those  chiefly  employed  may  be  mentioned, 
guanos,  superphosphate  of  lime,  bone  dust,  gypsum,  lime, 
stable  ndanure,  ashes,  nitrate  of  soda,  sulphate  of  ammonia, 
green  crops,  &c.,  Ac.  Fertilizers  may  be  divided  into  two 
classes,  first,  those  furnishing  food  directly  to  the  plant,  and 
second  those  which  by  their  action  upon  the  soil  serve  to 
liberate  stores  of  food  already  present  in  the  soil,  but  in  an 
insoluble  condition,  and  therefore,  so  far  as  nourishing  the 
plant  is  concerned,  in  a  useless  state,  the  plant  being  unable 
to  appropriate  and  assimilate  it,  since  only  those  mineral 
matters  find  their  way  into  the  roots  of  the  plant  which  ex- 
ist in  solution.  Guano,  superphosphate,  stable  manure,  may 
typify  those  direct  fertilizers,  while  gypsum  and  lime  often 
act  thus  indirectly  as  aids  to  plants. 

2.  Fallowing.  By  allowing  the  land  to  lie  over  a  sea- 
son with  occasional  plowing,  opportunity  is  afforded  for  an 
accumulation  of  plant  food  through  the  disintegration  of 
those  small  fragments  of  the  original  rocks  present,  and  the 
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decomposition  of  vegetable  nitrogenous  matters  present,  and 
the  enriching  consequent  upon  those  constituents  brought 
down  by  the  rains. 

3.  Rotation  of  Crops.  This  depends  upon  the  fact,  first, 
that  the  necessary  food  of  diflfertMit  crops  is  diflferent,  in 
that  though  exhausted  for  a  certain  crop,  the  soil  may  be 
still  able  to  maintain  a  different  crop.  Second,  that  certain 
crops  being  longer  rooted  than  others  are  enabled  to  search 
out  and  obtain  food  from  greater  depths,  and  thus  also  serve 
to  break  up  and  increase  the  depth  of  the  subsoil.  Third, 
that  as  in  fallowing  a  few  seasons  elapse  before  the  rota/- 
tion  is  completed,  thus  enabling  those  previously  exhausted 
oonstitnents  to  ajrain  accumulate,  as  was  mentioned  under 
fallowing. 

4.  Green  manuring  is  most  valuable  in  that  it  has  the  ad- 
vantage of  fallowing,  and  besides  the  soil  is  enriched  with 
that  food  which  the  ci*op  turned  in  had  obtained  from  earth 
and  air. 

Of  all  sources  whence  the  farmer  may  derive  means  for 
restoring  fertility  to  his  lands,  nothing  can  compare  with  the 
refuse  from  his  stables  and  pens  in  economy  or  for  general 
utility.  The  ruinous  waste,  however,  to  which  this  valuable 
fertilizer  is  subjected,  demands  that  a  little  space  be  given 
to  its  consideration. 

Of  the  food  eaten  by  the  animal  but  little  remains  in  the 
body,  and,  in  fact,  when  the  animal  has  attained  its  growth 
none  remains,  the  function  of  the  food  being  to  maintain  vital 
warmth  and  muscular  action.  Each  muscular  exertion  is 
made  at  the  expense  of  some  food  or  tissue  consumed  or 
wasted  in  the  exertion.  This  waste  is  being  in  health  con- 
stantly repaired,  and  thus  through  life  old  tissue  whether  bone 
or  muscle  or  brain  is  giving  place  to  new.  What  concerns 
us  principally  in  this  connection  is  the  way  in  which  this 
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effete  matter  is  eliminated  from  the  system.  The  means  are 
twofold.  First,  the  carbon  is  burned  into  carbonic  acid,- and 
carried  by  the  blood  to  the  lungs,  is  there  exhaled  into  air. 

The  nitrogen  of  the  muscle  and  the  phosphates  of  the 
bony  structures  on  the  other  hand  are  by  the  blood  carried 
to  and  secreted  by  the  kidneys,  and  pass  off  in  the  liquid  ex- 
crement. That  portion  of  the  food  which  is  not  assimila- 
ted by  the  stomach  is  ejected  as  solid  excrement.  We 
see  then  that  this  liquid  portion  contains  altogether  the 
most  valuable  constituents  of  stable  manure,  and  is  com- 
posed of  those  elements  and  those  only  which  have  once 
existed  in  the  animal  tissue,  and  contains  them  also  in 
that  form  altogether  best  adapted  for  assimilation  by  the 
growing  plant,  namely  in  solution.  Furthermore  it  con- 
tains principally  those  two  constituents  .which  are  most  high- 
ly prized  in  those  two  fertilizers  which  by  common  consent' 
are  counted  most  valuable  to  the  farmer,  Peruvian  guano 
and  superphosphate  of  lime.  The  guano  especially  for  its 
nitrogenous  matter,  the  su{)erphosphates  for  their  soluble 
phosphates,  both  of  which  are  present  and  make  up  about 
one-half  the  weight  of  the  solid  matter  present. 

In  conclusion  it  hardly  appears  neiyessary,  after  the  above 
remarks,  to  urge  upon  the  farming  community  the  import- 
ance of  providing  means  to  gaurd  againstthe  waste,  which, 
to  a  greater  or  less  extent,  prevails  almost  universally,  and 
although  certain  soils,  favorably  located,  or  the  result  of 
the  disintegration  of  rocks  unusually  rich  in  fertilizing  con- 
stituents, may  for  many  years  endure  the  exhaustion  inci- 
dent to  the  constant  removal  of  successive  crops  without  ap- 
parent detriment,  still  it  is  clearly  demonstrable  that  sooner 
or  later  such  exhaustion  must  follow,  and  it  would  seem  the 
part  of  enlightened  economy  to  postpone  such  fatal  result, 
especially  when  the  means  are  so  readily  available. 
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THE    FERTILITY   OF  OUR   SOIL — HOW 
LOST,  AND  HOW  RESTORED. 

A   PAPER  BEAD   AT  THE  MEETING  OP  THE  VERMONT   BOARD   OP 
AGRICXJLTURE,  AT  ST.  JOHNSBUBY,  MABCH  9  AND  10,  1871. 

BY  JONATHAN  LAWRENCE. 


Mr.  President  and  Gentlemen : 

'If  one  of  the  jewelers  of  this  village  had  requested  me  to 
come  into  his  shop  andassist  him  in  taking  to  pieces  and  ad- 
justing a  nice  gold  watch,  I  should  not  have  been  more  sur- 
prised than  I  was  to  receive  from  the  Hon.  Secretary  of  the 
Board  of  Agriculture,  Manufactures  and  Mining,  a  request 
that  I  should  prepare  a  paper  upon  some  subject  pertaining 
to  agriculture  and  read  it  before  this  meeting.  To  those 
with  whom  I  am  acquainted  I  offer  no  apology.  To  those 
with  whom  I  am  not  .acquainted  my  paper  when  read  will  be 
a  sufficient  reason  why  I  should  not  have  attempted  it. 

The  pioneers  of  our  State  were  not  strictly  tillers  of  the 
soil.  Their  first  object  was  to  subdue  the  forest  and  make 
for  themselves  and  families  a  home.  They  believed,  as  do 
the  pioneers  of  the  West,  th^t  the  soil  was  inexhaustible, 
and  for  many  years  bountiful  crops  repaid  their  hard  and 
rugged  toil.  But  gradually  the  soil  began  to  fail,  the  crops 
to  decrease,  and  the  result  was  an  inheritance  to  their  sons 
of  a  worn  out  and  exhausted  soil. 
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The  fertility  of  our  soil — how  lost,  and  how  restored  ? 
Now  to  the  question  what  has  become  of  the  fertile  soil  that 
existed  in  the  days  of  our  forefathers. 

HOW  LOST. 

By  excessive  and  continuous  cropping  without  returning 
what  has  been  taken  from  it.  We  all  know  that  it  was  nothing 
unusual  to  take  four  or  five  successive  crops  from  newly 
cleared  land  without  returning  any  manurial  substance  what- 
ever. Now  it  is  only  by  the  most  liberal  and  judicious  sys- 
tem of  manuring  that  the  same  amount  of  products  that  was 
easily  grown  by  the  indifferent  cultivation  of  the  pioneer,  can 
be  realized.  Another  source  of  exhaustion  is  the  long 
continued  grazing  of  our  pastures.  The  "  cattle  upon  a 
thousand  hills  "  have  carried  from  them  in  beef,  mutton, 
sheep,  wool,  butter  and  cheese,  millions  of  dollars  worth, 
returning  only  their  meager  droppings  to  supply  the  constant 
depletion.  The  united  cry  from  Massachusetts  to  Canada 
is  that  the  pastures  do  not  keep  the  same  amount  of  stock  as 
formerly.  Where  ten  head  of  cattle  would  then  thrive  and 
fatten,  now  five  can  barely  get  a  living. 

Another  and  a  greater  source  of  exhaustion  is  the  ruthless 
denuding  of  so  large  an  area  of  our  land  of  its  timber.  At 
the  present  rate  of  timber  cutting,  twenty  years  will  see  Cal- 
donia  County  nearly  shorn  of  its  original  forest ;  in  fact 
most  of  our  farms  have  now  only  what  is  absolutely  neces- 
sary for  fuel  and  fenciug.  Shall  nothing  be  done  to  arrest 
this  growing  evil  ?  Shall  those  who  feel  interebted  in  the 
prosperity  of  the  State,  who  do  not  wish  to  have  it  become 
a  desert,  refrain  from  raising  the  cry  of  the  poet,  "  Wood- 
man, spare  the  trees."  The  direct  consequence  of  this  whole- 
sale slaughter  is  to  expose  our  sloping  hillsides  to  the  sweep- 
ing winds,  to  be  washed  by  the*  melting  snows  of  spring  and 
44 
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the  rains  of  summer,  thus  carrying  the  richer  and  finer  por- 
tions of  the  soil  to  the  lowland,  and  forming  rich  deltas  at 
the  ocean  mouths  of  our  largest  rivers.     These  and  other, 
causes  that  time  would  fail  me  to  enumerate  are  the  means 
by  which  the  soil  of  Vermont  has  lost  its  native  fertility. 

HOW  RESTORED. 

1.  By  rigidly  economising  the  manurial  resources  of  the 
farm.  But  very  few  of  our  farmers  seem  to  appreciate  this 
necessity  of  their  calling.  Too  many  allow  their  manures  to 
go  to  waste  by  exposure  to  the  sun,  winds  and  rains.  Others 
still  do  not  see  the  importance  of  saving  the  liquid  from 
their  stock  as  of  equal  value  with  the  solids.  The  waste 
from  the  kitchen  and  the  contents  of  the  water  closet,  if 
properly  composted,  would  be  of  greater  value  than  the 
same  amount  of  many  of  the  commercial  manures  that  are 
bought  at  a  high  figure  by  our  farmers. 

2.  By  composting  the  muck  and  other  vegetable  matter 
that  has  been  accumulating  for  ages  in  our  swamps  and  low- 
lands. By  continual  washing  the  hillsides  are  being  carried 
into  our  swamps  where  they  are  at  present  of  no  value  to  the 
farm,  and  never  will  be  until  they  are  removed  to  the  high- 
er lands  or  mixed  again  with  the  soil  from  whence  they 
came.  And  here  is  just  where  we  need  the  assistance  of  the 
Hon.  Board  of  Agriculture.  We  want  samples  from  these 
swamps  and  lowlands  suflSciently  analyzed  to  enable  us  to 
know  their  value  as  fertilizers ;  with  what  they  should  be 
composted  to  the  greatest  advantage  ;  how  far  they  may  be 
transported  with  profit,  and  how  applied  to  the  soil  with  the 
best  results.  Many  of  our  farmers  have  drawn  out  from 
their  swamps  a  large  amount  of  muck.  They  have  not  had 
the  necessary  information  to  enable  them  to  work  it  to  the 
best  advantage,  and  concluding  that  it  did  not  pay,  have  re- 
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sorted  to  commercial  manures  only  to  sa£fer  greater  disap- 
pointment as  a  general  rule. 

•  8.  Another  means  of  restoring  lost  fertility  is  by  bring- 
ing back  from  the  ocean  salt,  fish,  and  other  substances 
known  to  the  farmer  as  commercial  fertilizers.  And  here 
again  we  wish  to  invoke  the  aid  of  the  Hon.  Board.  We 
have  paid  thousands  of  dollars  yearly  for  the  last  six  or 
eight  years  in  this  county  alone,  for  these  commercial  ma- 
nures. Some  brands  have  given  good  satisfaction  one  year 
and  the  next  they  were  comparatively  worthless.  Other 
brands  have  never  given  general  satisfaction,  and  we  are 
obliged  to  acknowledge,  humbling  as  it  may  be,  that  the  ma- 
jority of  us  who  purchase  these  fertilizers  are  at  a  loss  after 
we  have  used  them  whether  or  not  they  were  a  good  invest- 
ment. Now  if  the  Board  of  Agriculture  have  the  means  at 
their  command  to  procure  an  analysis  of  the  leading  fertili- 
zers offered  for  sale  to  the  farmers  of  the  State,  telling  them 
just  how  much  they  are  worth  as  a  manure,  ^e  shall  be  able, 
through  the  assistance  thus  rendered,  to  buy  the  good,  ( if 
there  is  any,)  and  reject  the  worthless.  In  behalf  of  the 
working  farmers,  those  who  till  their  lands  with  their  own 
hands,  I  ask  the  Hon.  Board  to  do  all  in  this  direction  their 
means  will  allow,  with  the  assurance  from  us  that  we  will 
just  whisper  in  the  ears  of  our  law-makers,  that  in  future  a 
much  larger  appropriation  for  the  use  of  the  Board  must  be 
made.  The  money  that  has  been  paid  from  this  county 
alone,  that  I  fear  has  been  nearly  thrown  away,  would  have 
enabled  the  Board  to  analyze  these  compounds  and  give  the 
results  to  every  farmer  in  the  State.  The  trouble  has  been 
heretofore  that  we  wanted  something  to  enrich  our  farms, 
and  we  had  no  Board  of  Agriculture  to  apply  to  for  assist- 
ance, and  so  we  have  "  gone  it  blind." 
4.     Another  means  of  restoring  lost  fertility  is  the  plow- 
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ing  under  of  green  crops,  and  the  use  of  lime  and  plaster 
for  top  dressing.  In  the  South  cotton  is  called  king,  in  the 
West  wheat  and  corn  are  king,  but  in  Vermont  grass,  if  it 
is  not  king,  is  the  foundation  of  all  good  farming.  Our 
grass  crops  exceed  all  other  crops  combined.  Most  of  our 
soil  can  be  rendered  fertile  by  plowing  under  what  can  be 
grown  upon  it  for  a  very  few  years.  Clover,  buckwheat  and 
other  green  crops  will  rapidly  restore  the  fertility  of  our 
poorest  soil.  We  should  adopt  the  English  custom  that  ^^  the 
products  of  soil  should  go  to  market  on  foot  and  not  in  a 
wagon,''  implying  that  we  feed  out  instead  of  selling  our 
grain  crops.  No  Vermont  farmer  should  sell  a  pound  of 
hay  or  bushel  of  grain  until  his  last  acre  of  tillage  land  is 
brought-  up  to  its  highest  state  of  cultivation.  We  hear  a 
great  deal  said  about  sending  our  money  West  for  corn  to 
feed  our  stock.  I  am  not  alarmed  at  this  at  all.  Every  car- 
load of  western  corn  that  is  brought  into  Vermont  and  ju- 
diciously fed,  is  just  bringing  so  much  of  the  rich  prairie 
and  adding  it  to  our  exhausted  soil.  The  farmer  that  can 
get  the  price  of  his  grain  in  the  increased  value  of  the  ani- 
mals to  which  it  is  fed  will  be  making  money,  for  the  addi- 
tion to  his  manure  heaps  will  more  than  pay  for  the  expense 
of  feeding. 

6.  Last  but  Qot  least  the  planting  of  forest  trees  for 
adornment  and  for  enriching  the  soil.  Science  tells  that  just 
in  proportion  to  the  destruction  of  our  forests  do  our  rivers 
and  streams  dry  up,  drouth  ensues  and  vegetation  fails. 
Springs  that  years  ago  were  never  known  to  fail,  are  now 
very  often  dry  in  summer  and  nearly  so  in  winter.  Let  us 
encourage  the  growth  of  forest  trees.  Let  the  young  or 
middle  aged  farmer  set  apart  ten  acres  of  his  least  valuable 
pasture  land  to  the  growing  of  wood.  Let  no  stock 
run  upon  it  for  a  few  years.      Let  him  spend  a  few  leisure 
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days  each  spring  in  planting  trees  upon  it,  and  he  will 
leave  a  better  inheritance  to  his  family  than  a  thousand 
dollar  ]>olicy  in  any  life  insurance  company  in  the  United 
States.  Pew  persons  are  aware  of  the  rapidity  with  which 
wood  grows  in  this  State.  There  are  a  few  acres  of  high 
land  about  one  mile  from  this  village,  almost  in  sight  from 
those  western  windows,  that  sixty-four  years  ago  grew  a 
good  crop  of  CQrn,  planted  among  the  logs,  Indian  fashion. 
The  owner  dying,  it  was  left  to  itself.  It  grew  up  again  to 
wood.  It  has  been  twice  thinned,  much  good  wood  being  , 
taken  from  it,  and  now  has  150  sugar  trees  to  the  acre  that 
have  been  used  as  such  for  six  to  eight  years.  That  maple 
grove  is  admired  by  all  who  see  it,  and  $200  per  acre  would 
no  doubt  be  refused  by  the  owner  to-day.  This  accidental 
growth  of  forest  only  shows  what  might  be  accomplished  by 
a  judicious  system  of  forest  culture.  One  word  about  forest 
trees  for  adornment.  Who  does  not  look  with  pleasure 
upon  the  native  trees  that  surround  many  of  our  Vermont 
homes.  And  who  does  not  regret  the  want  of  taste  in 
those  who  having  the  means  neglect  this  cheap  and  simple 
adornment.  Look  at  the  forest  trees  that  surround  many  of 
the  dwellings  in  this  village,  most  of  them  having  been 
planted  within  a  comparatively  short  time.  They  furnish  a 
shield  from  the  bleak  winds  and  a  wefcome  shade  froga  the 
scorching  sun.  The  planting  of  forest  trees  tends  to  the  en- 
riching of  the  soil  by  preventing  the  washing  by  rains  and 
melting  snows,  and  the  yearly  growth  of  leaves  furnishes 
an  ample  dressing  to  the  soil. 

I  trust  that  with  what  may  be  done  by  the  Board  aud 
other  agencies,  we  may  inaugurate  a  system  of  improve- 
ment of  the  soil  that  will  result  in  doubling  the  farm  pro- 
ducts of  the  State  within  the  present  decade.  I  trust  that 
the  crude  and  disjointed  hints  that  I  have  thrown  out  will 
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provoke  discussion  and  criticism.     If  that  is  accomplished  I 
shall  be  satisfied. 

E.  L,  Hovey,  of  St.  Johnsbury,  said  he  differed  with  the 
author  of  the  paper  upon  the  main  point.  He  did  not  be- 
lieve the  soil  of  Vermont  was  really  depreciating.  Thought 
the  returns  of  all  our  crops  refuted  the  idea.  Our  crops  are 
larger  every  year,  which  could  not  be  the  case  if  our  soil 
was  getting  poorer.  There  were  exceptional' cases,  of  course. 
Occasionally  a  man  sells  his  grain  and  hay,  and  his  farm 
runs  down.  But  such  men  do  not  continue  in  possession 
long.  Others  injure  the  productiveness  of  their  farms,  but 
without  injuring  the  land,  by  injudiciously  feeding  too  close, 
destroying  the  roots  of  the  nutritious  grasses  and  giving  place 
to  weeds.  I  know  that  seven-eights  of  the  farms  of  Cale- 
donia County  never  produced  as  good  crops  as  they  do  now, 
and  they  are  producing  larger  crops  every  year.  The  speak- 
er went  on  to  animadvert  upon  various  injudicious  practices 
producing  apparent,  without  real  deterioration  of  the  land, 
a  diminution  of  crops  from  improper  management  and  bad 
farming,  when  under  a  proper  system  much  better  results 
might  be  obtained.  Mr.  Hovey  also  spoke  of  the  injury  re- 
sulting from  heavy  burns  in  clearing  land,  which  destroyed 
the  soil,  leaving  nothing  but  a  little  sand  and  ashes  that 
gave  a  crop  or  two,  and  was  then  sterile  forever.  He  also 
alluded  to  the  action  of  the  cold  of  winter  upon  spots  where 
the  snow  was  blown  away  by  the  wind. 

Z.  E.  Jameson  (member  of  the  Board)  made  some  re- 
marks in  reference  to  the  injury  resulting  from  the  destruc- 
tion of  forests.  It  is  doubtless  true  that  the  sterility  of 
Spain  and  some  other  countries  was  not  so  much  due  to  the 
absence  of  trees,  as  to  man's  unskillful  husbandry.  If  upon 
a  hill  the  soil  is  found  barren  after  the  removal  of  trees,  we 
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should  not  attribute  it  to  that,  but  to  the  natural  thinness 
and  poverty  of  the  soil. 

Climate  may  be  slightly  affected  by  local  causes,  but  in 
the  main  the  changes  come  sweeping  over  the  land  from  a 
great  distance ;  from  the  Arctic  regions,  or  from  beyond  the 
gulf  stream.  When  the  philosopher  upon  Mount  Washing- 
ton finds  the  winds  pass  for  hours  at  the  rate  of  one  hun- 
dred miles  an  hour,  we  can  conclude  safely  that  no  small 
local  cause  like  clearing  up  a  few  acres  of  woodland  can 
prevent  or  aid  the  cooling  effect  of  such  winds  if  from  the 
north.  It  is  said  that  springs  and  brooks  dry  up,  and  so 
they  should.  At  the  first  settlement  of  this  country  the 
richest  valley  lands  were  so  wet  and  frosty  that  the  first 
clearings  were  made  on  the  hills  and  gradually  descended 
into  the  valleys.  The  rich  wealth  of  plant  food  that  was 
preserved  by  stagnant  water  can  now  bless  man  with  abun- 
dant crops  if  the  water  is  removed  by  drainage  or  evapora- 
tion. I  read  that  the  English  government  provides  a  drain- 
ing fund  to  loan  to  farmers  to  aid  in  reclaiming  low  lands. 

It  is  said  too  that  if  the  land  is  well  shaded  it  matters 
but  little  whether  it  is  by  a  tree  50  feet  high,  or  one  ten 
feet  high,  or  by  a  good  growth  of  clover  or  corn. 

It  is  all  very  well  to  leave  abrupt  hillsides  to  grow  wood, 
and  if  one  is  thoroughly  convinced  that  a  former  owner  was 
foolish  in  clearing  land  that  ought  to  be  in  wood,  it  is  perfect- 
ly proper  to  plant  trees  and  correct  the  mistake.  I  believe 
that  the  wood  land  which  has  been  cleared  in  New  England 
has  improved  the  climate  and  better  fitted  the  land  for  a 
dwelling  place  for  man. 

N.  B.  Safford,  Esq.,  (member  of  the  Board.)  I  began 
fanning  about  ten  years  ago  with  some  land  called  exhaust- 
ed and  it  was  very  poor.     It  would  cut  only  hay  enough  to 
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winter  four  cattle.  A  friend  told  me  that  he  had  experienced 
much  benefit  from  plowing  in  clover  on  soil  similar  to  mine, 
but  he  said  that  I  would  not  do  it  even  if  I  was  convinced 
of  the  benefit  of  it.  I  told  him  I  would ;  if  the  way  to 
make  a  fertile  farm  was  to  plow  in  the  crop,  it  should  be  plow- 
ed in.  No,  he  said,  you  won't  do  it ;  it  is  one  of  the  hardest 
things  to  do  to  plow  in  a  growth  of  clover  that  would  make 
one  or  two  tons  of  good  hay.  And  I  have  found  it  so.  I  have 
a  good  man  to  work  on  my  farm  and  when  I  tell  him  we 
must  plow  in  a  good  crop  of  clover,  he  will  urge  for  it  to  be 
made  into  hay,  and  sometimes  it  is  cut  and  hayed  almost  con- 
trary to  my  will.  I  can  say  this  however,  that  I  have  seen  an 
improvement  in  the  next  crop  whenever  I  have  plowed  in  a 
crop,  and  although  my  neighbors  have  said  I  was  a  fool  to 
turn  under  a  rank  growth  of  clover,  yet  I  believe  it  is  wis- 
dom to  do  it. 

One  of  my  first  experiments  was  upon  a  piece  of  land  close 
by  Connecticut  river.  A  rank  growth  of  clover  was  plow- 
ed in,  and  winter  wheat  sown  which  yielded  the  next  year 
27i  bushels  of  good  wheat.  A  neighbor,  in  just  such  land 
close  by,  also  sowed  winter  wheat  and  drew  the  straw  into 
the  barn ;  he  never  threshed  it  as  it  was  not  worth  threshing. 
I  find  that  for  winter  wheat  this  is  a  good  preparation.  I 
have  now  ten  acres  of  winter  wheat  sown.  I  have  one  piece 
that  had  grown  buckwheat  until  it  was  too  poor  to  grow  it. 
In  1869  I  sowed  buckwheat  and  plowed  in  the  first  feeble 
growth  and  sowed  again  and  got  abetter  crop  ;  plowed  that 
in  and  sowed  winter  rye,  that  I  plowed  in  ;  in  1870  sowed 
another  crop  of  buckwheat,  got  a  heavy  growth  and  plowed 
that  in.  I  shall  seed  this  piece  down  at  the  same  time  I  do 
a  piece  adjoining  that  has  been  well  manured.  Then  I  can 
see  how  the  methods  compare.  I  have  no  doubt  that  a  farm 
can  be  made  very  productive  by  plowing  in  clover.    I  un- 
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derstand  that  in  the  Genesee  Valley  in  N.  ¥•,  it  is  the  pre- 
vailing practice  in  preparing  the  wheat  land. 

I  now  keep  40  cattle,  80  sheep  and  six  horses  on  the  farm 
that  kept  only  four  cattle  ten  years  ago. 

I  can  hardly  agree  with  the  speaker  who  considered  burn- 
ing trees  upon  the  land  injurious.  When  clearing  my  fields 
of  stumps  I  noticed  that  in  the  crop  some  places  gave  a  rank 
and  much  better  growth  than  other  places,  and  at  first  attrib- 
uted it  to  the  place  where  a  stump  stood,  but  upon  a  more 
careful  examination  I  found  it  was  where  I  had  gathered 
and  burned  clubs  and  fragments  of  stumps,  and  the  ashes 
.resulting' from  that  burning  proved  very  beneficial. 

I  make  a  practice  of  using  from  500  to  1000  bushels  of 
ashes  a  year,  and  always  with  a  visible  improvement  in  the 
crops.  Plaster  with  me  does  not  prove  of  much  advantage, 
but  ashes  on  grass  ground  increstsed  the  crop  in  one  case  six 
succeeding  years.  Some  folks  say  they  cannot  get  ashes, 
but  it  is  not  so.  They  can  get  them  by  paying  enough.  If 
they  can't  be  bought  for  twelve  cents,  pay  more.  The  farm- 
ers from  Connecticut  come  up  to  Vermont  and  pay  twenty- 
five  and  even  fifty  cents  a  bushel,  and  they  get  the  ashes,  and 
I  presume  it  pays  them  at  that  price. 

J.  P.  Poster,  of  Barnet,  said  there  was  a  scarcity  of  ash- 
es. Thought  all  that  could  be  had  in  this  county  was  care- 
fully husbanded  and  applied  to  the  land.  He  spoke  emphat- 
ically in  favor  of  tree  planting  upon  the  hills  which  were 
cleared  and  had  become  unproductive.  Was  astonished  that 
anybody  should  oppose  it.  Should  himself  put  out  .1000 
young  trees  this  very  spring,  and  continue  to  set  them  as 
long  as  he  lived. 

T.   H.  Hoskins  of  Newport.     Speaking  of  exhaustive 
crops  sold  off  from  the  farm,  no  one  had  said  anything  of  the 
45 
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wood  crop,  which  exhausts  the  soil  of  that  very  fertilizer 
Mr.  Safford  and  others  have  so  justly  eulogized.  Wood  was 
a  very  exhaustive  crop,  and  it  was  as  great  an  injury  to  the 
land  to  sell  off  the  wood  as  to  sell  off  the  hay,  and  could 
only  be  justified  on  the  same  grounds.  Ashes  contain  more 
than  simply  potash ;  they  have  a  large  proportion  of  phos- 
phates, lime,  magnesia,  &c.  Consequently  leached  ashes 
are  a  valuable  fertilizer. 

I  have  used  ashes  very  extensively,  and  they  are  my  best 
and  cheapest  fertilizer.  But  I  have  had  some  doubts  wheth- 
er I  have  used  them  in  the  most  economical  manner,  when  I 
have  spread  them  on  the  land  broadcast  in  quantities  of  one 
and  two  hundred  bushels  at  once  upon  a  single  acre.  The 
results  were  great,  but  I  am  now  inclined  to  be  more  saving, 
to  use  ashes  in  the  hill,  or  compost  it  with  muck  before  spread- 
ing it  upon  the  land.  I  believe  the  highest  fertility  may  be 
maintained  with  ashes,  muck,  and  bone,  without  a  particle 
of  stable  manure.  Good  muck  contains  more  ammonia  than 
dung,  and  when  properly  composted  is  more  valuable,  weight 
for  weight.  But  there  is  a  difference  in  muck,  as  Mr.  Law- 
rence has  justly  said,  and  its  value  must  be  determined  by  ex- 
periment. But  don't  give  it  up  without  a  full  and  fair  trial. 
I  may  say  that  in  composting  muck,  ashes  and  ground  bone,  I 
add  a  moderate  proportion  of  salt  and  plaster,  with  advant- 
age as  I  believe. 

The  subject  of  the  unfertility  of  knolls  exposed  by  tBe 
blowing  off  of  the  snow  interests  me,  for  I  have  such  spots 
on  my  land.  I  believe  the  cause  of  their  barrenness  is  the 
destruction  of  vegetation.  The  value  of  vegetable  matter 
in  the  amelioration  of  the  soil  has  been  well  illustrated  by 
Mr.  Safford's  experience. 

The  superphosphates  sold  to  farmers,  if  honestly  made, 
are  valuable,  essential,  but  I  think  they  might  be  made  bet- 
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ter  and  sold  cheaper,  and  jet  leave  a  good  profit  to  the 
makers.  I  want  a  good  superphosphdte.  I  care  nothing 
for  ammonia  in  the  compound.  I  can  get  that  cheaper  and 
more  abundantly  in  other  wajs,  as  Mr.  Safford  docs  from 
clover  plowed  in,  or  from  clover,  or  oil  cake,  or  peas,  fed  to 
stock.  ^  I  advise  every  farmer  to  collect  all  the  bones  he  can, 
burn  them,  pulverize  them  the  best  he  can,  and  compost  them 
with  muck  and  ashes.  Burnt  bones  can  be  easily  crushed, 
and  most  any  miller  would  grind  them  if  there  were  enough 
brought  to  him  to  make  it  an  object.  Raw  bones  cannot  be 
ground  except  with  expensive  machinery.  You  lose  the 
animal  matter  in  burning,  but  its  value  is  not  equal  to  the 
cost  of  grinding  raw  bone. 

Mr.  Willard  of  Lyndon,  thought  the  improvement  in* our 
lands,  alluded  to  by  Mr.  Hovey,  was  due  to  improved  meth- 
ods of  husbandry,  which  had  indeed  already  begun  to  re- 
store what  had  been  lost  to  the  land  by  the  bad  farming  of 
our  ancestors.  Our  Lyndon  hills  certainly  gave  better  crops 
for  the  first  than  for  the  second  twenty  ycare.  But  as  at- 
tention is  paid  to  proper  cultivation  they  are  recovering. 
The  great  questions  are,  how  we  are  to  get  the  most  from 
our  manures,  how  we  can  bring  up  our  pastures. 

Mr.  L^vwrence  said  in  the  old  times  men  had  to  sell  grain 
to  get  the  necessaries  of  life.  There  was  no  market  for  any- 
thing else  but  grain  and  salts. 

Dr.  Hoskins  observed  that  salts  never  brought  a  price 
equal  to  the  value  of  the  ashes  they  were  made  from  as  a 
fertilizer.  It  was  madness  to  sell  potash  salt.  It  was  bet- 
ter to  buy  soda  soap  than  to  make  soap  from  ashes,  although 
if  all  the  wash  water  were  used  to  make  compost,  it  would 
not  be  lost.     But  this  is  rarely  done. 
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Mr.  Foster  spoke  strongly  of  the  neglect  of  night  soil  as 
a  fertilizer.  It  could  be  composted  with  dry  earth  so  as  to 
be  perfectly  inoffensive,  and  was  a  most  valuable  fertilizer. 

Mr.  Chadwick  of  St.  Johnsbury,  spoke  in  reference  to 
clearing  and  burning  on  new  land.  Had  recently  cleared  a 
piece  of  several  agres.  Had  been  very  careful  in  burning 
to  destroy  as  little  of  the  vegetation  as  possible.  Much  of 
the  rotten  wood,  <&c.,  was  plowed  in,  and  the  land  was  seed- 
ed down.  This  was  three  years  ago,  and  the  crop  of  grass 
was  large  and  yearly  increasing.  Attributed  this  to  the 
abundance  of  vegetable  matter  now  decaying  in  the  soil. 
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ABSTBACT  OF  A    PAPER   READ   BEFORE    THE  VERMONT    BOARD 
OF  AGRICULTURE,  AT  BURLINGTON,  JAN.   24,  1872, 

BY  SAMUEL  W.  JOHNSON, 

Professor  of  AKricaltiiral  Chemistry  In  tbe  Sbeffield  Sclentlflo  School,  New  HaTen,  Conn. 


[Through  the  courtesy  of  T.  S.  (Jold,  Esq.,  Secretary  of 
the  Connecticut  Board  of  Agriculture,  permission  was  grant- 
ed to  fill  out  the  abstracts  of  the  following  paper,  and  also 
that  upon  the  "  Rotation  of  Crops,"  by  Prof.  Johnson,  from 
the  more  elaborate  reports  of  the  same  lectures  given  before 
the  Connecticut  Board  and  published  in  the  Annual  Report 
of  their  Secretary  for  1871.  P.  C] 

In  our  older  States  we  hear  continually  of  exhausted 
soils,  fields  worn  out  and  unproductive  from  over  cropping. 
It  is  important  to  know  what  is  really  meant  by  this  "  ex- 
haustion." The  popular  belief  that  the  land  throughout  the 
country  is  becoming  impoverished  year  by  year,  and  that  the 
natural  effect  of  continued  cultivation  is  to  exhaust  the  soil, 
is  untrue.  All  the  figures  of  statisticians  cannot  make  it  true. 
Its  nature  has  been  misunderstood  by  writers  on  agriculture, 
and  there  are  many  alarmists  who  do  not  hesitate  to  say 
that  this  departed  fertility  is  gone  forever.  Fields  are  call- 
ed "  worn  out "  when  they  no  longer  pay  to  cultivate  under 
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.the  old  system,  or  no-system,  of  tillage,  and  one  would  sup- 
pose that  the  world  is  coming  to  an  end  by  the  way  in  which 
this  thing  is  spoken  and  written  about. 

It  is  necessary  that  we  understand  precisely  what  the  con- 
dition of  such  soils  is.  Exhaustion  consists  in  the  removal 
by  the  crops  of  those  elements  requisite  for  their  perfect 
growth  which  are  in  an  available  condition  to  be  taken 
up  by  their  roots.  It  is  not  an  absolute  exhaustion ;  there 
is  hardly  in  the  world  a  soil  that  was  ever  fertile  that  can 
be  truly  exhausted,  or  deprived  of  the  mineral  elements  of 
plants.  All  the  elements  necessary  to  the  production  of  a 
given  crop  may  exist  in  soil,  but  not  in  a  form  which  makes 
it  available  to  the  crop.  For  instance,  there  may  be  much 
feldspar  in  a  soil,  and  feldspar  contains  fourteen  per  cent, 
of  potash  ;  yet,  potash  may  be  applied  to  that  soil  with  good 
results.  The  reason  is  that  the  potash  existing  in  the  feldspar 
is  not  in  an  available  form  for  the  crop ;  it  must  be  freed,  and 
converted  into  a  more  soluble  form.  All  soils  contain  all 
the  elements  necessary  to  a  crop.  The  entire  bulk  of  the 
soil  is  made  up  of  these  substances  in  great  part,  and  so 
long  as  the  soil  exists  at  all,  those  elements  are  there.  But 
though  there,  they  may  not  be  in  such  form  that  plants  can 
take  them  up.  Most  New  England  soils  contain  potash  suf- 
ficient for  an  unlimited  succession  of  crops.  But  it  exists 
in  the  form  of  feldspar,  a  mineral  that  contains  14  per  cent, 
of  potash,  it  is  true,  yet  in  an  insoluble  form ;  the  water  of 
the  soil  cannot  dissolve  it  in  suflBcient  quantity  to  supply 
the  needs  of  plants.  To  be  available,  all  these  substances 
must  not  only  exist  in  the  soil,  but  exist  there  in  a  soluble 
form. 

By  exhaustion  of  soil,  then,  is  j)roperly  understood,  not  a 
complete  deprivation  of  producing  power,  but  simply  a  re- 
duction of  this  power  below  a  profitable  poiut.     This  is  in- 
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deed  a  somewhat  indefinite  definition,  becanse  the  poiut  of 
profit  is  not  easy  to  decide  upon,  but  it  is  sufEicient  for  our 
purpose. 

What  does  exhaustion  consist  in  ?  It  consists  either  in  the 
removal  of  certain  materials  from  the  soil,  materials  which 
serve  to  feed  the  crop  and  become  a  part  of  it,  and  which, 
by  continually  taking  oflF  harvest  after  harvest,  become  di- 
minished in  quantity,  so  that  after  a  certain  time  there  is 
not  enough  left  in  the  soil  to  produce  a  fair  crop  ;  or  else  it 
means  that  the  materials  which  may  still  exist  in  the  soil  no 
longer  occur  in  that  condition  in  which  the  crop  can  make 
use  of  them.  We  may  have  a  soil  containing  potash  in  large 
quantities,  many  hundred  pounds,  or  tons  even,  in  an  acre, 
taken  to  the  depth  of  two  or  three  feet ;  but  if  this  potash  ex- 
ists there  exclusively  as  an  ingredient  of  some  mineral  which 
is  acted  upon  so  slowly  by  the  natural  process  of  solution 
that  there  is  no  available  potash,  as  we  say,  nothing  which 
the  crop  can  get  hold  of,  such  a  soil  would  be  unproductive. 
Again,  we  may  have  a  soil  which  contains  but  a  thousandth 
part  as  much  potash,  but  which  is  fertile  from  the  simple 
fa«t  that  the  alkali  occurs  there  in  such  a  state  as  to  become 
available  as  rapidly  as  the  crop  requires  it. 

To  cure  exhaustion,  we  must  either  restore  the  nutritive 
matters  which  have  been  removed  from  the  soil,  or  we  must 
change  the  state  of  those  which  still  exist  there  so  that  they 
may  become  available. 

Chemical  science  has  established  the  fact  that  every  crop 
requires  a  variety  of  materials  to  support  it.  I  have  here 
a  number  of  printed  sheets,  containing  a  table  of  the  aver- 
age quantities  of  the  chief  ingredients  of  our  ordinary  cul- 
tivated crops,  of  which  I  would  like  every  gentleman  pres- 
ent to  have  a  copy. 
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Average  Quantity  of  Water,  Nitrogen,  total  Ash  and  Asfi-elemenU 
in  1000  lbs.  of  fresh  or  Air-dry  VegetahU  Matter. 

By  Pbof.  Wolff,  of  the  Agricaltaral  Academy,  Hohenhelm. 


Wheat,  grain,  ... 

Wheat  8traw>      -         -         - 

Kye,ffraln,     -         -  -  - 

Rye  straw,  -         -         - 

Oats,  grain,     -  -         -  - 

Oat  straw,  -         -  - 

Barley,  grain,  -         -         - 

Barley  straw,      -         -         - 

Indian  corn,  grain,  -  -  - 

Indian  com,  stalks  and  leayes. 

Buckwheat,  grain,    ... 

Buckwheat  straw. 

Meadow  Hay,  -  - 

Red  clover  hay, 

Timothy  grass,  .  -  - 

Maize  fodder,  green. 

Red  clover,  green,    -         -         - 

Potatoes,  tubers. 

Potato  tops,  -  -         - 

Turnips,  roots,    -         -  - 

Turnip  tops,  ... 

Carrots,  roots,     -         -  - 

Carrot  tops,  ... 

Hops,  entire  plant, 

Hops,  the  cones,       ... 

Tobacco,  ... 

Stable  manure,         ... 

Dungheap  Liquor, 

Faeces,  flresh,  ... 

Urine,  human,  freth.     - 

Night  soli,  fteces  and  urine,  fresh. 

Bone  dust,  ... 

Nitrate  soda,  ... 

Sulphate  ammonia, 

Fish  guano,    .... 

Oroundkelp,       ... 

To  give  an  illustration  with  one  of  the  substances  which 
is  absolutely.essential  for  vegetable  growth,  I  will  take  sul- 
phuric acid,  the  proportions  of  which  in  1000  lbs.  of  our 
ordinary  crops  are  given  in  the  last  column  of  this  table. 
Sulphuric  acid,  in  the  form  of  some  sulphate,  must  be  pres- 
ent in  the  soil.  If  we  should  remove  all  the  sulphate  from 
a  given  soil,  it  would  be  totally  impossible  to  grow  any  crop 
or  any  plant  there  unless  the  sulphate  were  replaced.  That 
is  one  of  the  first  principles  of  agricultural  science,  which 
applies  equally  to  all  of  the  ingredients  stated  in  the  table, 
with  the  possible  exception  of  soda,  as  has  been  established 
by  such  an  amount  of  experimental  evidence,  that  there  can 
remain  no  doubt  of  it  whatever.  Sulphuric  acid,  or  the 
sulphates,  as  they  are  found  in  nature,  are  very  liable  to  be 
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removed  from  the  soil.  The  sulphate  of  lime  is  the  form  in 
which  sulphuric  acid  chiefly  occurs  in  land.  This  dissolves 
in  about  five  hundred  times  its  weight  of  water ;  and  where 
the  soil  is  so  situated  that  heavy  rains  fall  upon  it,  leach 
through  and  go  out  of  it  again,  the  sulphuric  acid  is  rapidly 
washed  away.  Almost  everywhere,  except  in  the  poorest 
soil,  you  find  the  water  a  little  hard  when  you  use  it  with 
soap.  This  hardness  is  due  to  the  presence  of  lime,  and  in 
most  cases  you  find  the  water  contains  a  little  sulphate  of 
lime,  which  is  the  same  as  plaster  of  Paris.  This  continual- 
ly dissolves  from  the  soil  and  passes  into  the  springs  and 
rivers.  If  the  soil  is  not  poms,  but  of  such  a  nature  that  it 
can  hold  the  rain  which  falls  upon  it  to  a  large  extent,  the 
case  is  difierent,  and  the  loss  is  not  so  rapid  as  from  soil 
where  the  water  runs  freely  through ;  but  we  have  in  this 
way  a  constant  loss  of  sulphuric  acid  from  the  soil. 

Unless  there  is  an  unfailing  supply  of  sulphates  in  the 
soil  itself,  furnished,  for  example,  by  the  chemical  alteration 
of  some  other  sulphur  compound,  as  iron  pyrites,  there  will 
in  time  come  to  be  a  deficiency  of  sulphuric  acid  from  this 
washing  process  alone,  and  although  this  element  of  crops 
is  the  least  prominent  of  them  all  in  respect  to  quantity,  it  is 
likely  to  be  soones,t  exhausted.  The  moment  when  the  avail- 
able sulphates  in  the  soil  become  less  than  is  required  for  a 
full  crop,  it  will  be  impossible  to  realize  such  a  crop  with- 
out making  good  the  deficiency. 

The  soil  in  a  given  case  may  be  unfertile,  may  become  ex- 
hausted, simply  because  this  one  ingredient  is  removed  by 
the  process  of  washing  and  cropping.  Lime  and  soda  are 
also  washed  out  from  the  land,  slowly  to  be  sure,  but  con- 
tinually, and  in  quantities  whose  aggregate  is  very  large. 
There  are  other  elements,  like  phosphoric  acid,  which  we  do 
46 
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not  lose  by  washing  to  any  appreciable  amount.  You  do 
not  commonly  find  this  substance  in  the  water  of  wells  or 
springs,  except  in  the  minutest  quantities.  It  is  very  rare 
to  detect  it  in  waters,  except  those  which  have  passed  through 
a  very  heavily  manured  soil,  or  unless  it  is  otherwise  es- 
pecially abundant.  Potash,  for  another  example,  rarely 
wastes  from  the  soil,  unless  it  is  from  light,  coarse,  sandy 
land,  having  but  little  fine  material  in  its  tilth. 

If  the  substances  which  feed  the  crop,  one  or  all,  have  be- 
come reduced  in  quantity  or  are  noc  in  proper  condition  as  to 
solubility,  we  may  remedy  the  exhaustion  either  by  applying 
the  materials  in  the  form  of  some  fertilizer  which  contains 
them,  or  we  may  omit  that,  and  rely  upon  those  processes 
by  which  the  original  rocks  of  the  earth's  surface  have  been 
converted  into  nutritive  soil ;  the  processes  by  which  those 
substances,  once  totally  unavailable  for  crops,  have  been 
made  available.  We  can  wait  the  operation  of  the  natural 
agencies  which  are  involved  in  what  we  call  "  weathering ;" 
the  action  of  water,  and  of  the  carbonic  acid  and  oxygen  in 
the  air.  When  we  leave  land  in  fallow — a  thing  which  is 
practiced  much  less  now  than  formerly — these  processes  go 
on  in  the  soil,  and  prepare  a  quantity  of  plant-food  for  the 
crop  of  another  year.  This  "  weathering  "  process  is  in  con- 
stant  progress  and  is  of  great  importance  in  supplying  the 
materials  which  our  crops  demand.  If  that  process  should 
be  suspended,  farming  would  become  a  very  difficult  busi- 
ness. That  certain  fields  will  produce  crops  of  the  same 
kind  for  years  and  years  without  any  fertilizing  addition 
whatever,  is  due  to  the  fact,  that  as  fast  as  the  crop  requires 
and  removes  the  materials  given  in  our  table,  they  are  sup- 
plied by  the  soil  itself;  they  exist  in  the  soil,  were  original- 
ly stored  up  there,  and  they  are  made  soluble  day  by  day, 
as  the  crop  may  need.    The  rate  at  which  this  weathering 
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process  goes  on  determines,  other  things  being  equal,  the 
natural  yield  in  a  given  case.  By  active  tillage,  throwing 
up  the  soil,  so  that  it  is  exposed  more  fully  to  the  air,  and 
by  drainage,  if  this  be  necessary  to  ensure  access  of  the  at- 
mosphere, this  process  can  be  hastened.  Most  saline  fertil- 
zers,  such  as  common  salt,  nitrate  of  soda,  superphosphate 
of  lime,  and  plaster  of  Paris,  also  act  in  a  similar  way  to  ' 
dissolve  the  elements  of  the  soil,  and  thus  prepare  them  for 
the  crop;  so  that,  although  these  fertilizers  may  in  somis 
cases  do  nothing  towards  feeding  the  crop  directly,  they  help 
to  feed  it  by  this  indirect  action  in  dissolving  and  bringing 
into  an  active  form  the  materials  which  tlie  soil  contains  in 
abundant  quantity  but  in  an  inert  state. 

To  go  back  and  review,  in  a  couple  of  statements :  Ex- 
haustion is  the  reduction  of  the  producing  capacity  of  the 
soil  below  the  point  of  profitable  cultivation,  and  depends 
either  upon  the  absolute  removal  of  certain  materials,  or 
their  removal  to  such  a  point  that  the  supply  is  below  the  de- 
mand of  the  crop,  and  such  removal  of  materials  must  be 
compensated  either  by  suitable  fertilizing  applications,  or  by 
making  the  unavailable  materials  still  present  in  the  soil 
available  by  fallow,  tillage,  &g. 

When  any  soil  becomes  exhausted  of  a  necessary  element 
of  plant  food  in  a  soluble  state,  it  becomes  the  business  of 
the  farmer  to  restore  that  which  continual  cropping  has  taken 
away.  A  crop  has  been  produced  year  after  year,  and  car- 
ried off  of  the  farm,  which  was  continually  removing  a  par- 
ticular ingredient,  as  potash  or  phosphate  of  lime.  This 
must  be  replaced,  and  when  that  is  done  the  exhaustion  is 
cured.  For  this  purpose  ashes  and  bones  are  applied.  But 
oftener  it  is  only  necessary  to  make  available  the  matter  al- 
ready in  the  soil..  The  farmer  must  understand  the  pro- 
cesses by  which  this  is  cheaply  and  effectively  done. 
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The  farmer  must  understand  the  processes  by  which  he  is 
to  put  these  elements  into  a  form  which  will  make  them  ca- 
pable of  being  taken  up  and  utilized  by  the  crop.  Fertili- 
zers are  calculated  to  supply  elements  abstracted  from  the 
soil.  Farms  so  situated  that  commercial  fertilizers  are  in- 
accessible can  only  be  restored  in  this  way, — by  fallowing, 
plowing  under  green  crops,  or  returning  a  portion  of  the  crops 
in  some  way  as  manure.  It  is  not  required  to  put  back  all  the 
land  yields  in  order  to  continue  its  fertility  ;  that  is  imprac- 
ticable and  unnecessary.  There  are  alterations  steadily  gih- 
ing  on  in  the  soil,  weathering,  pulverisation,  solution,  that 
tend  continually  to  supply  plant  food.  The  rapidity  with 
which  this  naturally  takes  place  constitutes  the  difference 
between  soils  as  regards  natural  fertility.  It  determines 
their  productiveness.  It  is  the  measure  of  their  fertility. 
The  art  of  the  farmer  is  to  incresse  this  rapidity.  Fertiliz- 
ing is  increasing  the  rapidity  of  these  changes.  These  pro- 
cesses go  on  slowly  in  unfertile  soils,  and  if  we  can  aid  or 
hasten  them  by  art  we  can  increase  their  fertility.  As  a 
rule,  farmers  must  mainly  depend  upon  these  changes  for 
the  fertility  of  their  land.  The  fertilizing  effects  of  good 
tillage,  without  manure,  which  are  well  known,  depend  upon 
these  processes,  which  are  hastened  by  exposure  to  the  air, 
the  rain,  frost  and  snow.  We  pulverize  the  soil,  and  in  this 
way  admit  the  action  of  these  forces  upon  its  particles, 
breaking  them  down  and  fitting  them  for  the  use  of  crops. 
Among  the  things  that  then  occur,  besides  the  partial  solu- 
tion of  mineral  matter,  is  the  formation  of  compounds  of 
nitrogen  in  the  loose  soil  by  the  process  known  as  nitrificar 
tion,  or  the  formation  of  nitre,  (saltpeter,)  which  is  a  com- 
pound of  nitrogen,  and  thus  an  important  element  of  fertili- 
ty. Nitrogen  may  exist  in  the  soil  and  yet  not  be  available 
to  the  crop ;  nitrificatipn  is  the  conversion  of  free  nitro^o, 
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iDto  ammonia  and  other  forms  in  which  it  will  be  available 
to  the  plant. 

In  some  dry  hot  climates,  as  in  India  and  South  America, 
the  process  of  nitrification,  the  nature  of  which  is  not  yet 
well  understood  by  chemists,  goes  on  so  rapidly,  and  nitre 
accumulates  so  fast  in  the  soil,  that  it  can  be  extracted  by 
leaching  the  earth,  just  as  we  extract  potash  from  wood 
ashes.  This  is  the  source,  indeed,  of  most  of  the  saltpeter 
of  commerce.  In  our  soils  this  does  not  take  place  to  so 
great  an  extent,  but  it  is  one  of  the  ways  in  which  fertility 
is  maintained  or  restored  by  thorough  tillage.  On  some 
soils,  particularly  those  rich  in  vegetable  matter,  like  the 
fertile  bottom  lands  of  the  West,  or  the  valley  of  the  Nile 
in  Egypt,  nitrification  is  sufficiently  rapid  to  supply  all  the 
nitrogen  that  the  heaviest  crops  require.  But  it  is  not  so 
in  New  England,  and  we  have  to  resort  to  nitrogenous  fer- 
tilizers, such  as  Peruvian  guano.  But  one  strong  point  in 
judicious  husbandry  is  to  place  the  soil,  by  tillage,  in  a  con- 
dition for  nitrification  with  the  air. 

Every  one  knows  and  it  has  been  known  for  years  how  to 
convert  poor  into  good  soil.  The  reasons  for  this  change 
have  only  just  been  and  are  now  being  learned.  Every  one 
understands  that  he  must  incorporate  into  the  soil  vegetable 
matter  necessary  to  supply  waste.  So  he  uses  manure  from 
the  stable,  peat,  muck,  &c. 

There  are  other  conditions  beside  simple  tillage  that  favor 
this  nitrification,  such  as  the  incorporation  with  the  soil  of 
vegetable  matter,  litter,  barn  manure,  green  crops,  muck, 
&G.  These  favor  both  nitrification  and  weathering.  In  ag- 
riculture as  in  Christian  grace  it  may  be  said,  that ''  To  him 
that  hath  shall  be  given,"  for  a  farmer  who  applies  such  ma- 
nures freely,  gets  the  benefit,  not  only  of  the  elements  of 
fertility  that  those  manures  contain  in  themselves,  but  they 
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absorb  more  from  the  air,  and  also  develop  more  in  the  soil 
by  the  solvent  action  they  exert  upon  its  constituents.  Thus 
be  who  makes  his  land  yield  a  large  crop  this  year  hps 
the  sunety  that  he  will  get  a  larger  one  yet  from  it  next 
year.  A  large  crop  from  a  field  this  year  with  proper 
treatment  insures  a  larger  crop  next  season.  All  the  staple 
mechanical  operations  of  the  farm  operate  in  the  same  way ; 
tillage,  underdrainage,  (which  knocks  the  bottom  out,  lets 
down  the  water  and  lets  in  the  air,)  the  application  of  lime 
and  ashes,  as  well  as  dung,  muck  and  green  crops,  are  use- 
ful even  more  for  their  action  upon  the  soil  than  directly  in 
giving  food  to  the  crop.  Many  fertilizers  that  we  use  act 
chiefly  in  this  way,  as  plaster  and  salt.  Salt  is  not  a  neces- 
sary plant  food,  yet  it  enriches  the  soil  by  its  dissolving  ac- 
tion, and  sometimes  will  double  the  crop.  An  application 
of  20  bushels  to  the  acre  will  be  very  efficient  in  liberating 
potash,  magnesia,  &g. 

An  eminent  English  farmer,  J.  B.  Lawes  of  Rothamstead, 
who  is  farming  land  that  has  been  inthe  possession  of  his  ances- 
tors for  a  thousand  years,  and  has  for  years  been  doing  more  in 
careful  and  systematic  experimentation  than  all  other  ag- 
ricultural experimenters  put  together,  in  speaking  of  this 
subject  defines  the  difference  between  what  he  calls  the 
"natural  strength *'  of  a  soil,  and  its  "  condition.''  By 
natural  strength  he  means  the  feeding  power  of  the  soil  de- 
pendent upon  its  composition ;  this  is  inseparable  from  it, 
cannot  be  removed,  is  always  the  same,  and  must  always 
continue  ;  a  feet  very  consoling  to  farmers,  and  very  disa- 
greeable to  that  class  of  writers  who  are  constantly  croak- 
ing about  the  "  permanent  exhaustion  "  of  land.  Every 
soil  has  its  own  natural  strength ;  there  is  a  wide  range 
of  this ;  some  are  very  fertile  and  keep  producing  the  most 
exhaustive  crops  right  along  for  ages,  while  others  are  natu- 
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rally  weak.  There  are  lands  in  the  Connecticut  valley  to 
which  .some  have  denied  the  name  of  "  real  estate," — blow- 
ing sands,  so  poor  that  they  hardly  grow  the  most  hardy 
weeds.  These  lands  have  been  cropped  to  rye  for  centuries, 
being  sowed  once  in  two  or  three  years,  and  invariably  give 
a  yield  of  8  to  10  bushels,  without  manure.  This  is  their 
natural  strength,  and  they  will  go  on  yielding  the  same  crop 
at  the  same  intervals,  as  long  as  the  world  stands.  So  in  Hun- 
gary and  Southern  Russia,  where  the  land  has  been  sown  to 
wheat  once  in  two  years,  time  out  of  mind,  with  a  regular 
yield,  varying  somewhat  with  the  season,  but  always  a  pay- 
ing crop.  Soils  in  Greece  are  known  to  have  been  in  like 
manner  cropped  with  barley  for  two  or  three  thousand  years. 
This  illustrates  what  is  meant  by  the  natural  strength  of  soils. 
All  production  is  the  result  of  a  chemical  change,  which 
is  behind  the  crop,  and  is  the  caus^  of  its  growth.  This 
change  is  like  the  winding  up  of  a  clock,  which  produces 
the  ticking.  The  crops  are  the  measure  of  the  eflfectiveness 
of  these  chemical  changes.  They  are  the  smile  of  Heaven 
upon  the  land.  Among  lofty  mountains  these  changes  occur 
visibly ;  the  avalanches,  or  snow  slides,  are  tearing  the  rocks, 
the  frost  rending  them,  the  glacier  grinding  them  to  powder, 
to  form  the  soil  for  future  crops.  In  the  soil  they  still  go  on 
invisibly  ;  the  stones  crumble  to  sand,  the  sand  becomes  dust, 
and  the  dust  is  dissolved  by  the  rain,  and  by  the  acids  the 
rain  brings  down,  as  well  as  by  those  that  are  provided  by 
the  plants.  The  same  processes  which  are  going  on  among 
th6  Alps,  in  the  form  of  avalanches,  are  continually  going 
on  upon  a  minute  scale  in  the  soil  beneath  our  feet.  K  our 
ears  were  microscopically  delicate  we  might  hear  the  ava- 
lanches in  the  sand,  and  so,  by  these  continual  chem- 
ical actions,  minute  in  detail  but  vast  in  the  aggregate,  the 
food  of  the  crops  is  made  ready. 
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The  other  quality  of  the  soil,  which  Mr.  Lawes  calls 
"  condition,"  (a  name  borrowed  from  the  vocabulary  of  the 
stock  raiser,  and  implying,  when  applied  to  the  soil,  just 
what  it  implies  when  applied  to  horses  or  cattle,)  is  the  re- 
sult of  what  may  be  called  extra  causes,— causes  additional 
to  the  work  of  nature  in  the  decomposition  of  soils,  and  ca- 
pable of  being  supplied  by  human  action.  Farmers  are  in 
the  habit  of  saying,  "  This  land  is  in  poor  condition  "—or, 
^^  This  is  good  soil,  but  it  is  rather  run  down ;  it  is  in  poor 
condition  at  present."  Or,  looking  oyer  the  fields  of  a 
neighbor,  who  has  taken  a  little  extra  pains,  ^^  This  is  poor 
land,  but  he  has  got  it  up  into  good  condition."  ^^  Condi- 
tion," then,  is  artificial  or  accumulated  strength ;  a  thing  we 
cannot  depend  upon,  except  as  we  can  depend  upon  the  con- 
tinuance of  the  artificial  or  temporary  causes  of  which  it  is  a 
result.  "  Condition  "  *  refers  to  those  elements  of  fertility 
which  are  capable  of  being  turned  to*  account  in  the  growth 
of  crops  within  a  limited  time.  We  may  have  a  ^^  condition," 
which  is  the  result  of  natural  causes,  as  is  illustrated  by  the 
manner  in  which  Indian  corn  is  grown  in  some  parts  of 
South  America,  on  land  newly  cleared  from  the  forest. 
You  know  that  in  tropical  latitudes,  the  year  is  usually  di- 
vided into  two  seasons — ^the  wet  and  the  dry.  During  the 
former,  abundant  rains  fall  and  vegetation  grows  with  won- 
derful luxuriance.  The  other  half  of  the  year  is  compara- 
tively dry,  and  plant-life  is  inactive.  At  the  close  of  the 
rainy  season,  the  planters  chop  down  the  timber,  the  brush, 
and  everything  that  grows  upon  the  land  where  they  pro- 
pose to  get  a  crop.  When  the  fallen  vegetation  is  sufficient- 
ly dry,  they  set  it  on  fire,  and  everything  bums  completely 
except  the  largest  trees.  When  the  fire  has  gone  out,  to- 
ward the  beginning  of  the  next  rainy  season,  they  have  a 
field  destitute  of  vegetation  and  coated  witf)  the  ashes  of  the 
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forest.  There,  with  the  smallest  preparation,  they  plant 
their  corn  in  the  ashes,  dropping  it  in  where  they  can,  and 
get  a  magnificent  crop.  The  second  year,  they  put  on  com 
again  and  get  another  large  crop.  The  third  year  they  get 
another  crop,  and  after  that,  it  is  cheaper  to  abandon  that  field, 
and  to  clear  another.  The  first  piece  grows  up  to  forest, 
and  in  six,  eight,  or  ten  years,  perhaps,  they  can  bum  it 
over  again.  Here  the  fertility  of  the  soil  after  buming  is  a 
"  condition "  which  is  produced  partly  by  natural  means, 
the  growth  of  the  forest,  which  brings  up  matters  from  be- 
low ;  and  partly  by  artificial  means,  the  felling  and  burning 
of  the  forests,  restoring  those  matters  to  the  surface. 

When  farms  were  first  opened  in  Vermont  the  surface  of 
the  soil  was  found  covered  by  a  dark  substance  called  leaf- 
mould,  wffioh  was  the  source  of  its  great  productiveness. 
It  consisted  of  decayed  vegetable  matter,  and  was  rich  in 
mineral  substances  that  had  been  brought  up  out  of  the  soil 
by  the  sap  of  trees,  and  left  upon  the  surface  by  their  decay. 
This  constituted  in  fact  a  heavy  coat  of  manure,  and  as 
long  as  it  lasted  even  poor  soils  gave  a  large  yield.  This 
was  "  condition ;"  but  by  a  thriftless  system  of  husbandry 
it  was  soon  exhausted,  and  the  land  reduced  to  its  ^^  natural 
strength."  This  is  just  what  exhaustion  of  soil  consists  in ; 
the  removal  of  its  "  condition." 

It  is  evident  that  we  m^y  have  a  good  soil  in  wretched 
condition.  This  is  the  case  with  a  water-logged  clay  soil. 
The  roots  of  plants  will  not  grow  in  it  because  it  is  too  cold ; 
it  cannot  be  made  mellow  because  it  is  wet.  Drain  it  and 
till  it,  and  it  becomes  very  fertile — ^you  have  developed  its 
natural  strength.  The  addition  of  manures  will  bring  it  into 
still  higher  condition.  Moderately  productive  soil  may  be 
brought  to  a  very  high  condition  by  manuring  and  careful 
47 
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tillage,  and  then  run  down  again  to  its  natural  fertility,  but 
no  lower ;  and  this  may  be,  and  is,  done  again  and  again. 
This  is  what  is  meant  by  worn  out  land.  Left  to  itself  it 
will  slowly  recover;  but  by  skillful  farming  it  maybe  recov- 
ered with  rapidity. 

This  distinction,  between  natural  strength  and  condition, 
was  brought,  out  on  Mr.  Lawes'  farm  by  actual  experiment. 
His  land  is  a  moderate  heavy  loam,  of  good,  but  not  extra 
natural  strength.     In  a  series  of  experiments  it  was  crop- 
ped year  after  year  with  winter  wheat  without  manure.    Its 
first  crop  was  16  bushels  to  the  acre,  and  for  twenty-eight 
years  it  continued  to  yield  an  average,  without  any  manure, 
of  15f  bushels.      For  all  that  time  it  only  once  fell  to  half 
a  crop,  owing  to  a  bad  season,  and  only  onee  went  above  the 
average.    This  is  its  natural  fertility.     Another  piece,  kept 
fourteen  years  in  grass  without  manure,  averaged  2690 
pounds  of  hay  per  acre.     Other  experiments  were  made  as 
to  the  effect  of  fertilizers  on  plots  of  land  directly  along  side 
of  that  kept  in  wheat.    One  of  these  was  manured  every 
year  for  nineteen  years  with  14  tons  of  stable  manure  to  the 
acre,   and  averaged  36  bushels  of  wheat.     Another  plot 
gave  the  same  average  yield  (36  bushels)  when  annually 
manured  with  400  pounds  of  sulphate  of  ammonia.     On 
these  plots  the  straw  from  that  dressed  with  stable  manure 
averaged  3400  lbs.  per  acre,  from  that  manured  with  the 
sulphate,  3600  lbs.     Another  plot  gave  48  bushels  of  barley, 
and  2800  lbs.  straw  with  14  tons  stable  manure ;  300  H^s.  of 
superphosphate  and  200  lbs.  sulphate  of  ammonia  gave  an 
equal  crop.     On  a  plot  in  grass  14  tons  of  stable  manure 
gave  4816  lbs.  hay  to  the  acre,  while  a  mixture  of  super- 
phosphate, potash  and  sulphate  of  ammonia  produced  6648 
lbs.  to  the  acre.     These  dressings  had  to  be  repeated  in 
equal  amount  every  year,  to  obtain  an  equal  yield.    If  om  j^ 
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ted,  the  yield  fell  in  two  or  three  years  to  that  due  to  the  ' 
natural  strength  of  the  land.  This  condition  may  be  pro- 
duced and  exhausted ;  not  as  with  natural  fertility — on  the 
latter  depends  the  stability  of  the  soil  which  prevents  ruin ; 
the  condition  is  all  that  can  be  taken  out  by  what  is  called 
"  skinning  "  the  land. 

Land  may  appear  to  be  exhausted  for  one  crop,  and  yet 
have  fertility  enough  for  another.  The  land  that  gave  Mr. 
Lawes  good  hay  would  not  give  him  a  crop  of  turnips,  neith- 
er would  his  good  wheat  land  ;  yet  an  application  of  super- 
phosphate without  ammonia  gave  big  crops  of  turnips.  Prom 
these  experiments  it  became  a  proverb  (not  applicable  how- 
ever to  all  soils,)  that  ammonia  is  the  manure  for  wheat,  and 
superphosphate  for  turnips. 

Mr.  Lawes  found  that  he  could  not  keep  clover  growing 
long  on  his  land  even  with  different  fertilizers.  He  had  a 
desperate  fight,  scratching  in  seed  year  after  year,  and  try- 
ing one  fertilizer  after  another,  but  had  to  give  it  up  at  last. 
The  clover  would  not  grow  continually,  and  he  found  that 
he  could  only  get  a  crop  of  clover  once  in  eight  years  from 
the  same  piece.  The  result  would  not  be  the  same  on  other 
land.  Some  soils  might  grow  clover  well  and  refuse  to  give 
continuous  crops  of  grain. 

Land  under  skillful  cultivation  steadily  increases  in  v|Iue. 
Many  farmers  in  Europe  have  done  so  for  more  than  a  thous- 
and years.  There  is  no  instance  on  record  where  land  has 
ever  become  hopelessly  exhausted  by  cropping.  Much  land 
improves  even  when  not  well  treated,  and  the  most  brainless 
farming  cannot  permanently  destroy  fertility.  Wherever 
lands  have  become  thus  barren,  as  in  Spain,  it  has  not  been 
due  to  bad  agriculture,  but  to  natural  causes,  like  the  de- 
struction of  forests,  which  reduced  the  rainfall  and  caused 
floods  that  washed  away  the  soil  of  the  hills  and  covered  the 
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plains  with  sand  and  gravel.  We  have  suffered  from  this 
already  in  New  England,  and  there  is  still  danger  of  it. 
We  should  encourage  the  growth  of  forests  on  hilly  and  rocky 
land.  Professor  Johnson  remarked,  in  closing,  that  what 
he  had  said  on  the  subject  of  exhaustion  of  soils,  though 
not  immediately  practical  as  regards  the  production  of  crops, 
would  yet,  he  hoped,  be  suggestive  of  important  ideas,  and 
have  the  effect  to  encourage  these  despondent  individuals 
who  were  in  constant  fear  of  the  total  disappearance  of  fer- 
tility from  the  face  of  the  earth. 

Dr.  Hoskins  began  with  the  question  which  is  the  all  im- 
portant one,  "  Does  farming  pay  ?"  and  said  that  those  who 
answer  it  in  the  negative  are  generally  what  are  called 
"  fancy-farmers,"  and  are  not  real,  practical  farmers  at  all. 
They  are  the  ones  who  start  out  in  agriculture  with  great 
expectations  and  little  knowledge.  Farming  is  the  only  avo- 
cation which  always  has  and  always  will  pay.  Every  other 
avocation  depends  upon  it.  It  mtost  pay.  It  does  not  pay 
everybody  who  goes  into  it.  The  amount  of  crop  depends 
upon  the  skill  with  which  the  soil  is  cultivated.  New  Eng- 
land was  once  compelled  to  produce  all  that  she  consumed. 
With  the  increase  of  non-producers  arose  a  demand  for 
more  than  the  farmers  could  produce,  or  at  least  supply 
from  their  surplus.  It  is  now  fifty  years  since  competition 
began  between  New  England  and  the  West.  Within  less  time, 
forty,  or  even  thirty  years  ago,  Maine,  New  Hampshire  and 
Vermont  exported  grain.  Many,  perhaps,  now  present,  can 
remember  the  first  barrel  of  flour  which  was  purchased. 
Our  inhabitants  cannot  be  fed  by  our  soil. 

The  example  of  England,  under  protection  and  under 
free  trade,  was  quoted.  "  Necessity  is  the  mother  of  inven- 
tion." When  more  is  required  of  men,  they  cast  about  and 
invent  new  methods,  and  seek  to  acquire  new  means  to  sup- 
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ply  the  demand.  So  with  the  farmer  ;  when  larger  crops 
are  demanded,  he  learns  to  economize  not  only,  but  to  make 
manure ;  he  uses  oil  cakes  to  feed  his  cows,  he  drains  his 
soil,  ploughs  deeper,  and  uses  scientific  means  of  all  kinds. 
All  this  took  place  in  England  on  the  repeal  of  the  Corn 
Laws ;  and  book  farming  and  scientific  farming  has  made 
the  English  farmer  what  he  is,  the  best  farmer  in  the  world. 
We  need  this  lesson.  We  have  now  hardly  any  protection  ; 
we  do  not  need  it.  We  need  knowledge.  We  must  prevent 
the  waste  of  the  rich  resources  for  vegetable  growth  in  New 
England.  The  soil  is  nearly  exhausted,  and  we  must  ^^  root 
hog  or  die."  We  must  fertilize  with  brains.  Raising  young 
stock  is  most  exhaustive  to  the  soil,  as  they  take  up  into 
their  bodies  all  the  best  elements  of  the  soil,  and  are  sold 
away  from  the  farm. 

It  will  not  pay  to  make  a  poor  article  of  butter-or  cheese. 
There  is  always  a  high  price  in  the  market  for  a  good  aii;icle. 
Those  living  near  market  can  dispose  of  their  milk  to  ad- 
vantage, and  so  should  learn  the  best  methods  of  producing 
the  largest  and  best  quality.  Grass  must  always  be  the 
great  crop  in  New  England  ;  we  do  not  know  our  own  ca- 
pacities, we  are  ignorant  of  how  much  hay  per  acre  may  be 
produced.  We  need  more  enterprise,  more  pluck,  more  en- 
ergy, more  thought ;  without  these  the  fortune  of  the  farmer 
is  where  the  woodbine  twineth.  Grain  farming  in  New 
England  must  be  driven  to  its  best  to  pay.  The  time  for 
poor  farming  has  passed  in  New  England. 

Mr.  SafiFord  of  White  River  Junction  supported  Dr.  Hos- 
kins  in  the  main  points,  and  said  that  we  must  not  be  satis- 
fied with  ten  or  fifteen  bushels  of  wheat  to  the  acre ;  we  must 
have  more. 

Gov.  Stewart  called  upon  Dr.  Hoskins  to  give  an  account 
of  the  results  of  some  of  his  own  farming. 
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Dr.  Hoskins  responded  by  sajing  that  there  had  been 
nothing  remarkable  in  the  results  obtained  hj  him,  or  any- 
thing different  from  what  had  followed  the  application  of 
similar  means  by  many  who  were  present,  as  well  as  other 
farmers.  He  was  convinced,  as  Prof.  Johnson  had  said  in 
his  paper,  that  even  our  most  worn  soils  were  not  in  any 
true  sense  exhausted ;  that  they  need  only  the  replacing  of  a 
few  of  the  mineral  elements  that  are  least  abundant  in  the 
soil,  with  good  tillage,  good  seed  and  a  proper  after  culture. 
Those  who  have  heretofore  cultivated  the  rich  primitive 
soils  of  Vermont  have  been  somewhat  like  the  sons  of  wealthy 
men  who,  because  their  fathers  have  plenty,  do  not  feel  call- 
ed upon  to  put  forth  all  their  energies.  But  the  old  gentle- 
man's funds  are  not  inezhaustible,  as  we  are  all  learning, 
and  now,  if  we  are  men,  we  will  begin  to  reform,  and  do 
our  best  X6  restore  our  land.  This  can  be  done  profitably, 
by  use  of  the  necessary  knowledge,  which  is  not  difiScult  to 
acquire.  With  himself,  the  trouble  had  been  that  his  land, 
when  he  bought  it,  had  been  exhausted  of  potash  in  an  avail- 
able form  by  long  continued  cultivation  of  potatoes,  a  plant 
requiring  much  potash.  Most  of  these  had  been  carried  to 
the  starch  factories,  which  had  sent  that  valuable  fertilizer 
down  their  sluice  ways  into  the  streams,  and  so  onward  to 
the  Atlantic.  By  this  improvident  cropping,  in  part,  and  by 
using  unproductive,  feeble  -varieties  for  seed,  the  crop  had 
been  reduced  to  80  bushels  on  an  acre.  Principally  by  ap- 
plying ashes  and  plaster,  with  a  good  superphosphate  in  the 
hill,  he  had  found  no  difficulty  in  raising  the  crop  the  first 
year  to  300  bushels  to  the  acre.  Next  spring  he  had  seeded 
the  land  to  grass,  without  grain,  and  had  not  got  less  than 
two  tons  of  hay  per  acre  since.  Evidently,  this  land  was 
not  exhausted,  except  of  one  or  two  elements. 
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ABSTRACT    OF   A   L£CTT7B£    BEFOfiE  THE    YEBMONT   BOASD  OF 
-      AGBICTTLTUBE,  AC,  AT  BURLINGTON,  JAN.  26, 1872. 


BY  SAMUEL  W.  JOHNSON, 

Professor  of  Agrlealtaral  Chemistry  in  the  Sheffield  Solentiflc  School,  New  Hayen,  Conn. 


Professor  Johnson  began  by  saying  that  he  should  speak 
of  Rotation  mainly  in  connection  with  the  chemical  princi- 
ples involved  in  it.  Rotation  lies  at  the  foundation  of  mod- 
em improved  farming,  yet  it  is  not  always  strictly  necessary. 
There  are  many  circumstances  which  necessitate  or  justify  a 
Rotation  of  Crops.  I  will  not  attempt  to  enumerate  them 
all.  Differences  of  soil  and  climate,  the  quantity  of  fertil- 
izers accessible,  the  demand  in  the  markets,  ease  of  trans- 
portation, politicians  when  they  make  fluctuating  tariffs, 
weeds  which  come  to  infest  the  fields,  insects  even,  may  make 
it  advisable  to  alternate  our  crops.  It  may  not  be  uninstruc- 
tive  to  go  back  in  history  and  give  a  sketch  of  the  gradual 
development  of  the  practice  of  rotation. 

The  earliest  husbandry  was  simply  pastui*age.  When  the 
people  of  temperate  climates  found  they  could  not  support 
themselves  by  killing  wild  animals  and  gathering  fruits,  the 
natural  produce  of  the  country,  they  began  to  tame  animals 
and  keep  herds  of  cattle,  sheep,  etc. ;  and  you  know  that  on 
the  vast  plains  of  Asia  and  South  America,  this  sort  of  pas* 
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toral  husbandry  is  still  the  only  one  known.  As  popalation 
became  more  dense  and  land  more  valuable,  people  crowded 
each  other,  and  there  was  not  room  enough  to  roam  about  at 
will  and  settle  upon  pasture  wherever  it  could  be  found,  un- 
less, for  a  change,  the  people  fell  to  fighting,  and  partially 
killed  each  other  oflF,  thus  leaving  land  enough  for  the  sur- 
vivors. When  civilization  began,  it  became  necessary  to 
cultivate  forage  crops,  or,  at  least,  to  take  some  care  of  the 
natural  meadows.  The  next  step  was  to  assist  these  natural 
resources  by  growing  some  grain,  and  the  people  began  to 
break  up  a  little  land,  and  cultivate  wheat  and  the  various 
grain  crops ;  afterwards,  attention  was  given  to  root  crops. 
It  may  not  be  possible  now  to  show  how  these  steps  of  prog- 
ress have  taken  place  in  any  given  locality,  but  this  is  a  gen- 
eral history  of  the  development  of  husbandry  all  over  the 
world,  wherever  it  has  attained  any  perfection.  Farmers 
have  always  carried  on  their  operations  in  a  very  simple 
way,  at  first,  for  many  generations.  But  when  it  became 
necessary  to  keep  a  portion  of  the  ground  in  continual  culti- 
vation, it  was  found  that  grain  crops  especially  would  not 
succeed  without  rotation.  The  first  step  towards  rotation 
was  what  is  called  the  ^'  naked  fallow,"  in  which  the  ground 
was  left  idle  one  year,  with  perhaps  occasional  plowing  to 
destroy  weeds  and  mellow  the  ground,  and  sown  with  grain 
the  next,  and  so  on  alternately.  On  the  continent  of  Eu- 
rope, where  we  have  the  most  authentic  accounts,  they 
plowed  a  small  portion  of  land,  and  grew  some  grain  upon 
it — ^barley,  wheat,  or  rye — putting  in  the  same  crop  as  long 
as  they  could  make  it  grow  and  get  back  a  little  more  than 
the  seed.  They  were  content  with  much  poorer  crops  than 
we  regard  profitable.  They  used  the  same  land  for  several 
years,  until  its  "condition"  was  gone,  or  until  it  was  no 
longer  remunerative,  and  then  they  left  it  and  plowed  up 
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another  piece.  The  old  field  would  grow  up  to  grass,  and 
after  a  number  of  years  they  would  come  round  to  it  again 
and  sow  it  to  grain.  That  was  the  earliest  and  simplest 
plan  of  conducting  farming.  In  those  days  there  was  but 
little  skill  or  thought  bestowed  upon  agriculture.  The  in- 
telligence of  the  world  was  mainly  given  to  government, 
war,  and  things  of  that  sort.  The  peasant  was  a  man  who 
knew  nothing  ezcept  to  grub  the  ground,  and  he  did  it  year 
after  year,  generation  after  generation,  as  his  father  had 
done  it  before  him,  with  little  idea  of  change  or  improve- 
ment. In  the  neighborhood  of  cities,  where  there  was  bet- 
ter pay  for  this  kind  of  work,  and  more  intelligence  concen- 
trated upon  it,  of  course  it  began  to  be  found  that  a  little 
rotation  was  a  good  thing.  Where  rotation  started  we  do 
not^now.  In  some  books  it  is  stated  thi^  it  was  invented 
in  England.  But  if  you  will  read  Virgil  and  Varro,  you 
will  find  tbat  the  Romans  were  well  acquainted  with  rota- 
tion, although  Virgil,  who  was  a  poet,  only  mentions  it  in 
an  incidental  way.  Leaving  the  results  of  modern  science 
out  of  the  account,  there  is  not  much  in  our  agricultural 
practice  that  you  will  not  find  described  in  Latin  books. 
Those  people  who  developed  a  magnificent  civilization  which 
they  forced  upon  the  unwilling  savages  of  Britain  and  the 
north  of  Europe,  who  were  our  ancestors,  did  a  great  deal 
of  good  work  in  the  way  of  agriculture,  considering  the  fa- 
cilities at  their  command. 

After  a  time,  there  came  into  use  in  Europe  a  system 
which  was  practised  there  extensively  in  the  ninth  century, 
and  is  still  followed  in  some  parts  of  the  continent.  It  was 
known  as  the  three-course  system  of  rotation.  For  centu- 
ries this  system  was  carried  on  where  the  farmer  had  large 
pasturage,  and  little  plow-land.  The  first  year,  the  plow- 
48 
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land  was  left  in  fallow,  but  in  the  autumn  was  prepared,  by 
what  manure  and  rough  tillage  could  be  given  it,  for  a  sow- 
ing of  winter  grain,  mostly  rye,  which  occupied  the  second 
year.  The  third  year  the  ground  was  put  in  summer  grain, 
which  completed  the  shift.  Then  the  farmer  began  again, 
with  a  year  of  fallow  and  manure,  a  year  of  winter  grain, 
a  year  of  summer  grain  ;  and  so  he  went  on — ^three  years — 
three  years — ^three  years — indefinitely.  I  suppose  there  are 
districts  in  Europe  that  could  be  pointed  out  where  this 
practice  has  prevailed  for  nearly  a  thousand  years,  and  it 
was  early  imported  into  this  country.  It  was  the  subject  of 
legislation  in  the  time  of  Charlemagne.  Some  historians 
think  that  this  monarch  decreed  the  adoption  of  the  three 
yeara  shift ;  others  think  that  he  merely  recommended  it,  as 
an  improvement  gn  what  had  previously  been  the  cu^m 
among  the  less  advanced  peasants,  of  simply  using  the  plow 
for  a  succession  of  years,  without  any  rest  for  the  land. 
Up  to  this  time  the  cultivation  of  forage  was  unknown. 
Under  the  three-course  system  the  support  of  domestic  ani- 
mals was  dependent  entirely  upon  pasturage.  When  the 
growth  of  forage  was  begun,  a  four-course  rotation  became 
necessary.  For  this  purpose  clover  was  introduced,  and  the 
growth  of  this  class  of  plants  dates  back  only  about  one 
hundred  and  fifty  years  in  England.  In  the  vicinity  of 
cities,  where  the  plowed  land  increased  in  proportion  to  the 
quantity  of  pasture,  and  the  supply  of  dung  became  inade- 
quate to  manure  it  sufficiently,  so  that  the  manure  and  fal- 
low together  could  not  make  two  good  grain  crops,  forage 
plants — grass,  clover,  or  roots — were  introduced  into  the 
course  ;  and  in  that  way,  a  great  variety  of  rotations  came 
into  use. 

In  England,  there  has  been  practised,  over  a  considerable 
part  of  the  country,  what  is  known  as  "  the  Norfolk  rota- 
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tion  " — a  four  years  shift.  You  have  all  read  of  it,  doubt- 
less. The  first  year,  clover  and  mixed  grass  seed ;  the 
second  year,  wheat ;  the  third  year,  turnips  or  rutabagas  ; 
the  fourth  year,  barley  ;  and  then  the  same  course  again, 
with  perhaps  a  little  variation  ;  perhaps  the  land  was  kept 
two  years  in  clover  and  grass.  In  Dorset,  Wilts,  Essex, 
Herts,  Suffolk,  and  Cambridge,  in  England,  ten  or  fifteen 
years  ago,  this  course  was  in  almost  universal  use.  I  speak 
of  this  matter  to  bring  up  one  point.  There  are  certain  ad- 
vantages in  rotation  which  being  observed  or  conceived  led 
to  its  adoption.  But  farmers,  especially  in  long-settled 
countries  like  England,  are  apt,  having  once  accustomed 
themselves  to  a  routine,  to  adhere  to  it  long  after  its  advan- 
tages cease  to  exist.  This  is  illustrated  by  the  fact  that 
Norfolk,  which  gave  England  the  four-course  system  just 
described,  began  more  than  thirty  years  ago  to  amend  its 
own  improvements.  The  command  of  concentrated  and 
artificial  fertilizers,  which  admit  of  easy  application  at  any 
point  in  a  rotation,  led  some  of  the  best  farmers  there  to 
introduce  another  grain  crop — oats — into  the  shift,  making 
a  five  years  course,  and  according  to  Caird,  in  his  "  Eng- 
lish Agriculture,"  "  on  a  large  farm  where  this  system  has 
supplanted  the  four  years  course,  the  average  produce  of  all 
the  grain  crops  has  increased  in  ten  years  between  thirty 
and  forty  per  cent. ;  the  extent  of  land  on  this  farm  in 
wheat  having  during  that  period  annually  increased  till  it 
has  now  (1850-51)  become  one  third  greater  than  it  was 
then." 

In  Great  Britain,  Germany,  and  other  European  coun- 
tries, you  will  find  in  many  localities  very  complicated  sys- 
tems of  rotation.  I  saw  the  other  day,  in  a  book  which  I 
was  looking  into  for  some  statistics,  a  long  and  curious  cal- 
culation, showing  the  various  materials — lime,  potash,  phos- 

^    digitized  by  CjOOQIC 


380  STATE  BOARD  OF  AGRICULTURE,  AC. 

phoric  acid,  &c., — taken  off  and  put  on  a  farm,  which  was 
divided  into  ten  equal  fields,  and  these  fields  went  through 
successively  with  the  same  ten  years'  rotation  ;  which 
was :  1,  Summer  Fallow,  manured.  2,  Winter  Coleseed. 
3,  Wheat  and  Rye.  4,  Legumes,  manured.  5,  Rye.  6, 
Potatoes.  7,  Clover  and  Grass.  8,  Clover  Hay.  9,  Pas- 
ture till  1st  of  July,  then  Summer  Fallow.  10,  Rye  and 
Wheat,  "  half  manured." 

It  is  a  great  advantage,  in  the  conduct  of  a  large  estate 
of  four  or  five  hundred  acres,  to  have  the  whole  system  of 
cropping  made  up  beforehand,  so  that  the  men  can  tell  just 
what  is  to  be  done  from  year  to  year.  The  management  of 
farm  labor  is  simplified  by  this  arrangement.  That  is  one 
of  the  reasons  why  such  complicated  rotations  are  adopted. 

The  reasons  for  any  particular  rotation  depend  upon  the 
particular  character  of  the  soil,  convenience  to  markets, 
and  the  adaptedness  of  different  crops  to  succeed  each  other. 
They  are  modified  by  the  effect  of  tariffs,  the  cleanness  or 
foulness  of  the  land  as  regards  weeds,  and  various  other  rea- 
sons. It  is  not  impossible  to  grow  some  crops  on  some  soils 
continually,  without  rotation.  Barley  has  been  grown  un- 
interruptedly in  Greece,  on  sandy  soil,  for  3000  years ; 
wheat  in  Egypt  for  a  still  longer  time ;  so  corn  has  been 
grown  in  Mexico  and  rice  in  China  and  Japan,  sometimes 
with  fertilizers  and  sometimes  without.  But  the  tendency 
in  nature  is  toward  rotation.  The  vast  oak  forest  in  which 
Charlemagne  once  hunted  is  now  a  pine  wood.  We  see  the 
same  tendency  in  our  own  country.  When  the  spruces  of 
the  Adirondack  woods  are  destroyed,  the  white  poplars  take 
their  places.  There  is  an  adaptation  of  plants  to  succeed  one 
another,  owing  to  different  habits  of  feeding,  the  same  as  is 
shown  in  animals.  We  know  that  we  can  keep  more  ani- 
mals of  different  kinds,  cattle,  sheep,  and  horses,  than  wq 
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could  of  a  single  kind — one  takes  what  the  other  rejects, 
and  some  feed  closer  than  others.  We  rotate  our  animals 
in  the  pasture.     So  with  plants. 

It  should  be  well  borne  in  mind  that  while  there  are  cir- 
cumstances in  which  rotation  is  extremely  advantageous, 
there  are  other  circumstances  under  which  it  is  compara- 
tively unimportant.  Certain  conditions  make  rotation  nec- 
essary, and  others  make  it  unnecessary. 

There  are  two  kinds  of  farming,  both  of  which  may  be 
practised  on  a  scientific  basis,  yet  differing  in  principle. 
One  may  be  styled  "  Intensive,"  and  the  other  **  Extensive '' 
farming. 

Intensive  farming  may  be  practised  in  the  vicinity  of 
cities,  or  in  densely  settled  districts,  where  the  markets  are 
good  and  fertilizers  abundant.  In  intensive  farming  ma- 
nures are  applied  abundantly,  and  the  condition  of  the  soil 
constantly  kept  at  so  high  a  pitch,  that  the  same  crop  can  be 
grown  successfully  jear  after  year.  Here  a  true  rotation  is 
not  required,  though  a  change  of  crops  occasionally  may  be 
advantageous.         ^  * 

Extensive  farming,  on  the  other  hand,  is  suited  to  a  re- 
gion where  land  is  cheap,  labor  scarce,  and  capital  small. 
Here  rotation  comes  in  as  an  indispensable  adjunct  of  good 
farming.  In  principle  it  depends  upon  the  facts  explained 
in  the  previous  paper  upon  the  "  Exhaustion  of  Soils," 
where  it  was  shown  that  when  the  soil  has  been  temporarily 
exhausted  by  one  crop,  (say  roots,)  of  the  materials  neces- 
sary to  its  perfect  growth,  another  crop,  (say  grass  or  grain,) 
requiring  to  some  extent  different  materials,  might  succeed 
it  and  yield  well. 

Now  I  wish  to  state  some  of  those  principles  which  should 
govern  us  in  rotation,  so  far  as  this  depends  on  what  we 
may  call  the  chemistry  of  the  crop  and  the  soil.    So  far  as 
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the  feeding  power  of  the  soil  is  concerned,  the  special  re- 
quirements of  the  crop  should  determine  the  rotation.  Of 
course  there  are  other  conditions  to  be  taken  into  account  in 
practice.  Winter  wheat,  for  example,  cannot  follow  itself 
beyond  a  certain  length  of  time,  even  if  the  soil  will  allow, 
because  the  land  ordinarily  becomes  foul  with  weeds  ;  and 
it  is  better  to  alternate  with  some  crop  which  will  enable  us 
to  destroy  the  weeds  by  hoeing,  or  which  will  choke  them 
out  directly.  There  are  many  conditions  which  influence 
rotation  that  I  do  not  propose  to  speak  of,  but  I  shall  con- 
fine myself  to  that  part  of  the  subject  which  is  involved  in 
the  feeding  of  the  plant.  The  broadest  principle  of  rota- 
tion is  to  alternate  grain  crops  with  forage  crops,  grasses 
with  roots,  and  hoed  crops  with  those  sowed  broadcast. 
But  there  is  no  fized  rule  of  rotation.  A  general  one  is, 
to  follow  plants  having  a  short  and  rapid  growth  and  which 
produce  seed,  by  plants  of  a  longer  period  of  growth,  which 
are  not  allowed  to  ripen  seed,  but  are  harvested  for  their 
large  amount  of  foliage. 

Plants,  like  animals,  have  different  ways  of  feeding.  If 
you  were  to  undertake  to  keep  a  dairy  of  hyenas  you  would 
have  fo  provide  a  different  food  from  that  which  you  give  to 
cows.  If  you  should  choose  the  giraffe  as  a  domestic  animal, 
you  would  find  that  its  habits  of  feeding  are  adapted  to  very 
different  circumstances  from  those  of  your  common  pastures. 
The  natural  food  of  the  giraffe  is  mainly  the  buds  and  twigs  of 
a  kind  of  locust  tree  that  grows  in  the  African  wilderness, 
and  the  long  fore  legs  and  long  neck  of  the  animal  are 
shaped  for  browsing  among  the  tops  of  those  trees.  The 
different  classes  of  plants  have  peculiarities  in  their  feeding 
arrangements  which  are  as  marked  and  striking  ^  these  dif- 
ferences in  animals.  This  is  partly  owing  to  the  structure 
of  the  roots,  and  partly  to  a  difference  in  the  leaves.     It  is 
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the  roots  that  take  up  the  Inineral  matters,  and  there  is  a 
great  difference  in  roots.  On  comparing  together  the  roots 
of  our  ordinary  crops,  we  find  that  when  they  grow  under 
similar  circumstances  there  is  a  great  difference  in  the  depth 
to  which  they  extend,  a  great  difference  in  the  degree  in 
which  they  branch,  and  'a  great  difibrencc  in  the  absolute 
quantity  of  roots.  We  may  divide  them,  in  a  general  way, 
into  shallow  or  spreading  roots,  and  deep-growing  or  tap- 
roots. The  former  is  well  illustrated  in  the  roots  of  wheat 
and  other  grains,  as  well  as  the  true  grasses,  while  the  red 
clover  is  an  example  of  a  tap-rooted  plant.  The  length  and 
abundance  of  roots  depend  upon  the  character  and  richness  • 
of  the  soil,  the  roots  keeping  near  the  surface  in  rich  soils, 
while  in  sand,  roots  of  Indian  com  have  been  traced  ten 
feet.  But  whatever  changes  in  these,  the  peculiarities  of 
their  growth  remain  the  same.  The  growth  of  roots  has  not 
yet  been  thoroughly  studied.  Far  too  little  attention  has 
been  given,  especially  in  this  country,  to  investigations  of 
roots  of  plants.  Though  all  the  expense  we  put  on  tillage 
of  the  soil  goes  into  the  roots,  which  alone  take  up  the  min- 
eral matters  that  enter  into  the  composition  of  the  crop,  you 
can  go  the  country  through,  and  not  find  a  man  who  can 
give  you  definite  information  as  to  the  comparative  weight 
and  composition  of  the  roots  of  our  staple  crops.  It  is  a 
very  difficult  task  to  follow  the  entire  growth  of  a  root,  to 
trace  out  all  its  branches  and  follow  it  down  in  the  soil. 
No  man  has  yet  been  found  to  do  this  completely  and  sys- 
tematically ;  yet  what  is  known  of  them  is  most  valuable. 
The  development  of  roots  depends  greatly  upon  the  soil.  If 
fine  and  deep,  but  poor,  they  go  far.  In  a  rich  soil  they  are 
more  compact,  and  also  nearer  the  surface.  Nine  tenths  of 
the  roots  of  grain  in  such  a  soil  are  within  six  inches  of  the 
surface.    Therefore  if  we  undertake  to  compare  the  growth 
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of  roots,  we  must  be  cai*eful  to  do  so  in  similar  circumstan- 
ces. As  to  depth,  Schubart  has  made  the  most  satisfactory 
observations  we  possess  on  the  roots  of  several  important 
crops  growing  in  the  field,  fie  separated  them  from  the 
soil  bj  the  following  expedient :  an  excavation  was  made  in 
the  field  to  the  depth  of  six  feet,  alid  a  stream  of  water  was 
directed  against  the  vertical  wall  until  it  was  washed  away, 
so  that  the  roots  of  the  plants  growing  in  it  were  laid  bare. 
The  roots  thus  exposed  in  a  field  of  rye,  in  one  of  beans, 
and  in  a  bed  of  garden  peas,  presented  the  appearance  of  a 
mat  or  felt  of  white  fibers  to  a  depth  of  about  four  feet 
•from  the  surface  of  the  ground.  Roots  of  winter  wheat 
were  observed  as  deep  as  seven  feet  in  a  light  subsoil,  forty- 
seven  days  after  sowing.  The  depth  of  the  roots  of  winter 
wheat,  winter  rye,  and  winter  coleseed,  as  well  as  of  clover, 
was  three  to  four  feet.  Schubart  further  collected  and 
weighed  the  roots  of  wheat,  rye  and  peas,  and  ascertained 
their  proportion  of  the  entire  plant.  Hellriegel  has  also 
published  some  observations  on  the  extent  of  the  roots  of 
barley  and  oats. 

We  have  a  few  other  observations  of  this'  sort,  but  not 
chough  to  enable  us  to  determine  the  comparative  quantity 
and  depth  of  the  roots  of  our  cultivated  plants  with  any 
accuracy.  It  will  not  do  to  draw  conclusions  as  to  the 
length  of  roots  from  such  observations  as  these,  made,  it 
would  appear,  in  difierent  soils,  differently  treated  atcd  fer- 
tilized, because  other  observations  show  that  the  develop- 
ment of  the  root  depends  not  exclusively  upon  any  impulse 
which  it  receives  from  the  plant,  (that  is,  the  root  must  not 
necessarily  weigh  so  much  or  measure  so  much,)  butde- 
pends  also  upon  the  nature  of  the  soil.  Where  this  is  rich 
the  roots  tend  to  remain ;  they  branch  and  ramify  through 
all  the  pores  of  a  small  bulk  of  earth.    Where  this  is  poor 
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they  stretch  off  and  are  sparsely  distributed  through  a  larger 
space.  Where  they  find  plenty  of  food  they  grow  and  mul- 
tiply upon  it ;  where  nourishment  is  lacking  they  seem  to  go 
in  search  of  it.  All  observations  must  therefore  be  compar- 
ative. We  know,  however,  in  a  general  way,  that  the  de- 
velopment of  roots  is  different  in  different  classes  of  plants. 
We  know  that  clover  has  a  much  deeper  system  of  roots 
than  our  ordinary  grains.  We  know  that  where  the  soil  is 
rich  at  the  surface,  and  where  it  is  adapted  naturally,  by  its 
mechanical  condition,  to  the  growth  of  wheat,  for  example, 
the  large  proportion  of  wheat  roots  are  found  within  a 
rather  narrow  space.  On  the  fertile  plains  surrounding  the 
town  of  Leipzig,  the  principal  commercial  city  of  Saxony, 
situated  in  one  of  the  richest  agricultural  regions  of  Ger- 
many, I  have  seen  the  same  kird  of  plow  going  back  and 
forth  which  you  will  find  pictured  in  the  clasg^cal  dictiona- 
ries as  used  by  the  Romans.  If  you  should  take  a  shingle 
five  inches  wide  and  sharpen  it  to  a  blunt  point,  you  would 
have  about  the  shape  of  the  plowshare  I  refer  to. 

This  wooden  instrument,  shod  with  thin  iron,  did  not  turn 
a  furrow ;  it  simply  made  a  groove  about  four  inches  deep 
from  crest  to  base,  stirring  and  mixing  the  soil  thoroughly, 
however,  to  that  extent.  This  was  the  only  kind  of  plow- 
ing I  saw  practised  on  these  fields  in  1854,  and  yet  splen- 
did crops  were  harvested  from  them.  The  soil  was  doubt- 
less naturally  of  excellent  texture,  aivd  allowed  a  due  pene- 
tration of  the  roots.  But  the  fact  remains  that  with  such 
tillage  all  fertilizing  applications  must  remain  near  the  sur- 
face, and  this  makes  it  evident  that  the  roots  of  our  grains 
need  not  go  down  to  very  great  depth.  K  the  soil  has 
nourishment  and  moisture  for  them,  six  or  eight  inches  of 
earth  will  answer  for  the  support  of  a  crop.     A  foot  will, 
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in  a  majority  of  cases,  where  the  soil  is  of  good  quality, 
contain  the  bulk  of  the  roots  of  the  wheat  crop.  They  may 
go  deeper,  as  Schubart  observed,  but  only  because  they  must 
descend  in  order  to  find  food  or  drink.  It  has  been  shown 
by  experiment  that  roots  develop  in  poor  soil  in  the  vicinity 
of  any  enriching  material ;  so  that  we  cannot  say,  because 
Indian  corn  roots  have  been  traced  for  twenty  feet  in  a  sand- 
bank, that  it  is  the  habit  of  the  maize  plant  to  send  out 
roots  twenty  feet  long.  The  length  depends  upon  the  soil 
rather  more  than  upon  the  plant. 

It  is  greatly  to  be  desired  that  our  knowledge  of  the  rel- 
ative development  of  the  roots  of  our  various  crops  should 
be  completed.  The  roots  are  in  one  sense  the  most  impor- 
tant part  of  the  plant.  We  cannot  influence  a  field  crop, 
except  through  the  roots.  We  do  not  manure  the  tops,  or 
operate  upoi^  them  in  any  way.  All  our  eflForts  to  promote 
growth  must  be  directed  to  the  root,  and  yet  we  do  not  know 
with  precision  what  is  the  extent  and  depth  of  the  roots  of 
the  wheat  plant,  for  example,  as  compared  with  the  roots 
of  any  other  plant.  We  simply  know  that  some  plants  have 
more  and  longer  roots  than  others ;  that  clover,  for  in- 
stance, is  deeper  rooted  than  wheat. 

Some  important  contributions  to  our  knowledge  of  this 
subject  have  been  made  quite  recently,  and  I  have  placed  in 
the  table  below  some  figures  obtained  by  chemical  analysis 
of  the  residues  of  certain  crops  :  i.  e.,  the  stubble,  and  the 
roots  down  to  the  depth  of  ten  inches.  At  Proskau,  in  Prus- 
sia, there  is  a  Government  Agricultural  School,  and  Dr. 
Weiske,  one  of  the  chemists  connected  with  that  school,  a 
year  ago  last  summer,  measured  ofi*  certain  plots  of  land, 
several  yards  in  dimensions,  and  carefully  excavated  the 
soil  to  the  depth  of  ten  inches,  and  with  extreme  pains  dug 
out  all  the  roots  he  could  get  in  that  depth  of  soil.     These 
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he  dried,  weighed,  and  analyzed,  and  these  figures  show  the 
average  of  his  results,  calculated  in  pounds  upon  the  surface 
of  an  acre.  Unfortunately,  he  did  not  state  anything  about 
the  quantity  of  the  crops ;  but  from  the  fact  of  their  grow- 
ing at  Proskau,  where  the  soil  has  long  been  under  cultiva- 
tion, it  is  presumed  that  these  crops  were  good. 


COMPOSITION  OF  ROOTS  AND  STUBBLE— LBS.   PER  ACRE. 


Rye 

Barley 

Gate 

Wheat 

Red  Clover., 
Buckwheat  . 

Pea 

XiUpine 
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.  1 

i 

i 

i 

o 

^ 

h 
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% 
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Si 

OQ 

00 

3400 

62 

69 

14 

30 

40 

12 

1515 

22 

40 

6 

9 

3 

5 

2200 

25 

81 

12 

24 

17 

8 

2240 

22 

72 

10 

17 

11 

7 

6580 

180 

246 

46 

77 

19 

24 

1630 

45 

75 

7 

9 

4 

6 

2400 

53 

68 

11 

11 

7 

9 

2800 

68 

76 

12 

16 

3 

7 

24 
11 
28 
11 
71 
10 
14 
13 


The  first  column  gives  the  amount  of  vegetable  matter  which 
was  contained  in  the  roots  and  stubble.  We  are  not  inform- 
ed what  the  height  of  the  stubble  was ;  probably  it  was  rath- 
er short,  as  straw  is  too  valuable  in  most  parts  of  Prussia  to 
be  left  on  ihe  ground.  These  .figures  were  obtained  to  throw 
light  on  what  happens  under  the  circumstances  that  prevail 
in  the  culture  at  Proskau.  We  want  a  similar  work  done  to 
throw  light  on  what  happens  under  our  circumstances,  and 
this  work  should  be  repeated  several  years,  so  that  we  shall 
arrive  at  average  figures  that  can  be  fully  depended  upon. 
Referring  to  the  table,  you  have  of  rye  stubble  and  roots, 
3400  lbs. ;  of  barley,  1515  lbs. ;  of  oats,  2200  lbs. ;  of 
wheat,  2240  lbs.  ;  of-  red  clover,  6580  lbs. ;  of  buckwheat, 
1630  lbs. ;  of  peas,  2400  lbs.;  of  lupine,  2800  lbs. 

You  see  at  once  the  bearing  of  these  figures. 

This  table  is  the  work  of  a  careful  German  experimenter, 
and  it  makes  some  very  surprising  and  important  revelations. 
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Thas  yoo  see  that  the  weight  of  the  stubble  and  rqots  of 
clover  on  a  given  quantity  of  land  is  double  that  of  rye  on 
the  same  area,  and  yet  going  ten  inches  deep  does  not  take 
up  more  than  one-half  the  clover  roots  while  it  includes 
nearly  all  those  of  the  rye.  The  proportion  is  the  same  in. 
regard  to  the  mineral  constituents,  and  is  still  greater  when 
clover  is  compared  with  other  plants  in  the  list.  Thus  you 
see  the  great  value  of  clover  as  a  fertilizer  is  accounted  for 
in  the  vigor  with  which  it  appropriates  food  both  from  the 
soil  and  the  atmosphere.  It  brings  up,  by  its  deep-growing 
roots,  the  mineral  wealth  of  the  sub-soil,  and  leaves  it  in  a 
place  and  condition  to  be  easily  reached  by  the  roots  of  suc- 
ceeding crops.  The  explanation  of  many  other  important 
problems  in  agriculture  may  be  found  in  studying  the  table 
attentively,  and  much  help  in  selecting  the  best  rotations. 

You  see  that  when  you  have  got  your  clover  hay  off  the 
field,  there  remains  within  ten  inches  of  the  surface,  twice 
as  much  vegetable  matter  as  is  necessary  to  go  into  the  neit 
rye  crop,  and  three  times  as  much  as  is  necessary  to  go  into 
the  next  wheat  crop.  That  helps  to  explain  why  clover  is 
a  good  preparation  for  these  crops. 

A  crop  of  rye  or  wheat,  takes  from  the  soil,  in  its  stalk 
and  seeiy  fourteen  times  as  much  of  materials  as  it  leaves  in 
the  root.  While  a  crop  of  clover,  harvested,  takes  away  only 
half  as  much  more  as  it  leaves  to  help  make  another  .crop. 
A  crop  of  clover  grown  and  all  ploughed  in,  will  generally 
furnish  nitrogen,  potash,  Ac,  for  a  succeeding  crop  of  wheat, 
cheaper  than  by  using  fertilizers. 

Look  at  the  column,  headed,  "  Nitrogen."  In  rye,  we 
have  62 ;  in  wheat,  22 ;  in  clover,  180  lbs.  Take  lime. 
In  rye,  69 ;  in  clover,  246  ;  and  so  on.  What  I  want  to 
show  mainly  by  this  table  is  expressed  in  the  first  column 
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of  figures — ^ihe  amount  of  vegetable  matter  remaining  in  the 
roots. 

Here  we  have  another  set  of  figures  which  refer  somewhat 
in  detail  to  two  of  our  standard  crops — rye  and  clover. 


Bye,  before  heading.. 

"    headed 

"    in  bloom 

"    ripe 

Clover,  before  bud. . . 

"       in  bud 

^^       in  blossom. . . 
"       ripe 


Boots. 


At.  length. 


6  inches. 

8 
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Top. 


Weight. 


60 
106 

143 
253 
56 
94 
106 
147 


Roots. 
Wei^t. 


30 

23 
24 
19 
35 
50 
45 
99 


Ratio  of 
Root  to  top. 


10 
10 
10 
10 
10 
10 
10 
10 


17 
45 
59 
136 
16 
19 
23 
15 


In  this  experiment,  due  to  Heiden,  a  mass  of  soil,  one  foot 
wide,  five  feet  long,  and  four  feet  in  depth,  was  enclosed  in 
boards,  then  lifted  out  and  the  roots  removed  by  careful 
picking  and  washing.  The  average  length  of  the  roots  was 
noted,  and  the  total  weight  of  roots  and  tops  ascertained. 
This  was  done,  as  the  table  shows,  at  several  different  peri- 
ods of  growth. 

You  see  from  the  second  column  that  the  roots  of  rye  at 
the  time  of  heading  had  an  average  length  of  eight  inches, 
and  did  not  gain  anything  beyond  that.  In  the  clover,  at 
the  time  of  budding,  their  length  was  eighteen  inches  ;  in 
bud,  sixteen  inches.  That  looks  like  going  back ;  but  you 
must  remember  that  the  roots  measured  in  the  one  case  were 
not  the  same  roots  as  those  measured  in  the  other,  but  were 
from  another  plot  of  ground.  In  blossom,  they  were  four- 
teen and  one-half  inches ;  when  ripe,  fifteen  inches.  The 
grand  result  is  simply  this :  that*  wherever  rye  roots  were 
eight  inches,  clover  roots  were  twice  that  length ;  and  this 
in  soils  which  I  suppose  were  quite  similar  in  character. 
That  is  a  piece  of  information  of  great  value. 
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I  have  heard  old  farmers,  and  young  ones  too,  say  that 
they  would  give  more  for  that  part  of  the  clover  crop  below 
ground  than  for  the  part  above  ground.  You  have  here  an 
accurate  setting  forth  of  the  proportions.  Look  at  the  fig- 
ures which  represent  the  weight  of  the  top  and  of  the  roots. 
You.  see  there  is  a  rapjd  increase  in  the  amount  of  top  in 
the  rye  plant — from  fifty  up  to  two  hundred  and  fifty  ;  but 
you  observe  that  the  absolute  amount  of  roots  diminishes. 
Whether  that  is  due  to  any  actual  decay  of  the  root,  or 
whether  to  the  fact  that  each  result  came  from  a  different 
plot  of  ground,  or  because  of  different  care  in  extricating 
the  roots  from  the  soil,  we  have  no  information.  It  may  be 
due  to  the  fact  that  there  was  less  development  of  root  in 
one  place  than  another. 

There  was  once  a  German  farmer  who  was  supposed  to  be 
*'  clover-mad."  He  made  himself  the  missionary  of  clover 
culture  throughout  the  country,  and  spent  twenty-five  years 
of  his  life  in  teaching  and  demonstrating  its  value  as  a  fer- 
tilizing crop.  At  first  he  was  laughed  at,  as  most  bene- 
factors are,  but  in  the  end.  he  received  the  gratitude  of 
his  countrymen.  When  towards  the  close  of  his  life  the 
government  wished  to  testify  its  acknowledgment  of  the 
great  value  of  his  labors,  and  offerd  him  a  title  of  nobility, 
he  chose  for  his  title  a  name  which  in  English  signifies : 
"  The  Knight  of  the  Clover  Field." 

Plants  differ  also  greatly  in  the  action  of  their  roots  on 
the  soil.  Besides  draining  soluble  matter  necessary  for  their 
growth  from  the  soil,  the  roots  of  plants  actually  exert  a 
solvent  action  upon  the  soil  itself.  This  is  a  fact  which  has 
been  recently  denied,  but  it  is  one  that  cannot  be  disposed 
of  by  mere  denial.     The  question  has  been  carefully  studied 
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in  Qermanj.  Experiments  were  made  at  twenty  different 
experimental  stations.  Equal  quantities  of  a  soil  made  hy 
mixing  pulverized  sandstone  and  basalt,  first  thorough- 
ly washed  to  extract  all  soluble  matter,  were  placed 
in  boxes  lined  with  zinc.  Seeds  of  different  plants  were 
sown  in  th^se  boxes,  the  soil  being  carel'uliy  protected  from 
dust  and  watered  with  pure  water.  One  box  was  left  un- 
planted  for  the  purpose  of  comparison.  The  plants  grew, 
and  when  they  had  reached  their  fullest  development  the  cir- 
cumstances admitted  of,  they  were  carefully  cleaned,  burned 
and  their  ashes  weighed  and  analysed.  The  soil  also  was 
analysed  in  which  they  had  been  grown.  In  every  case  it 
was  found  that  there  was  a  great  increase  of  soluble  matter 
which  had  been  made  so  by  the  action  of  the  roots  upon 
the  soil.  It  was  also  found  that  some  plants  made  twice  as 
much  soluble  matter  as  others,  and  although  all  the  parts 
were  treated  alike,  with  the  exception  of  not  sowing  seed  in 
the  one  reserved  for  comparison,  it  was  found  that  the  boxes 
containing  plants  that  acted  least  upon  the  soil  presented 
double  the  quantity  of  soluble  matter  of  the  unplanted  box. 
This  latter  was  found,  however,  to  contain  some  soluble 
matter  ;  the  consequence  of  the  action  of  the  air  during  the 
time  the  experiment  lasted.  The  surface  of  the  soil  in  all 
the  boxes  was  kept  carefully  covered  with  carded  cotton  to 
protect  them  from  all  dust.  Different  plants  make  differ- 
ent absolute  demands  on  the  soil.  All  must  get  from  it 
Potash,  Lime,  Sulphuric  acid.  Phosphoric  acid  and  Nitro- 
gen ;  but  they  take  them  in  different  proportions. 

The  following  table  exhibits  the  quantity  of  different  ele- 
ments Haken  by  different  crops  from  the  soil.  The  quantity 
of  each  crop  is  taken  at  the  average  yield  from  an  acre  of 
ground. 
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TAKEN  FROM  THE  SOIL  ON  AN  ACRE. 
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2250 
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9 
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27 
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8 
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1 
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6600 
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78 

23 

12 

28 

56 

Turnips,  (roots,)  . . 
Potatoes,  (tubers,). 

Hay 

Clover 

213 

55 

391 

390 

57 

29 

130 

105 

28 
1 

36 
115 

39 
10 
16 
10 

22 
60 
22 
33 

60 

26 

66 

127 

Prom  this  and  the  previous  tables  referred  to,  it  will  be 
seen  that  a  crop  of  clover  returns  to  the  soil  twice  as  much 
mineral  matters,  such  as  lime,  potash,  sulphuric  and  phos- 
phoric acids,  as  a  crop  of  rye.  Still,  as  the  tables»show, 
rye  stands  next  to  clover  as  a  green  crop  for  turning  down, 
and  indeed  in  some  soils  rye  is  considered  preferable.  In 
Connecticut  it  is  much  used  to  plow  in  as  a  fertilizer  before 
tobacco.  The  lupine,  not  grown  in  this  country,  but  much 
used  abroad,  is  extremely  valuable  in  improving  sandy  and 
barren  soils.  Having  now  considered  the  difference  exist- 
ing in  plants  as  regards  their  roots,  it  is  necessary  to  a  full 
understanding  of  the  principles  underlying  the  practice  of 
Rotation,  that  we  in  turn  consider  the  difference  in  plants 
as  regards  foliage.  The  leaves  of  plants  are  very  important 
organs  of  nutrition.  We  know  with  absolute  certainty  that 
a  large  share  of  the  feeding  of  the  plant  is  done  through 
the  leaves.  We  cannot  certainly  tell  how  much  goes  on 
through  the  leaves  and  how  much  through  the  roots,  in  high- 
ly manured  and  very  rich  soil,  but  experiments  have  demon- 
strated that  all  the  carbon  of  the  plant  (which  is  aboat  fifty 
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per  cent,  of  the  weight  of  the  dry  plant)  may  come  from 
the  atmosphere ;  it  is  not  necessary  that  any  of  it  should 
come  from  the  soil.  The  seeds  of  various  agricultural 
plants — Indian  corn,  oats,  barley,  etc., — ^have  yielded  a  larger 
increase  under  artificial  circumstances,  where  the  roots  had 
no  carbon  whatever  at  their  disposal,  than  is  ever  produced 
under  field  culture.  It  is  a  well-known  fact  of  agricultural 
practice,  that  soils  which  are  nearly  destitute  of  vegetable 
matter,  and  therefore  have  no  considerable  source  of  car- 
bon in  them,  will  produce  large  crops.  Some  very  sandy 
soils,  containing  but  little  carbon,  may  be  made  to  produce 
heavy  crops  by  irrigation.  Crops  are  also  raised  on  soils 
free  from  organic  matter,  or  from  sources  of  carbon,  by  the 
aid  of  fertilizers  which  themselves  fiirnish  nothing  of  that 
sort. 

Leaves  difier  much  in  their  characteristics.  Some  are 
narrow,  and  ofier  but  little  surface  to  the  air,  as  in  grains  and 
grasses  ;  while  others,  like  clover  and  the  various  root  crops, 
have  broad  and  numerous  leaves  which  absorb  much  from 
the  air.  They  also  differ  much  in  the  duration  of  their 
leaves.  The  leaves  of  small  grains  and  many  grasses  die 
early  in  the  summer,  while  those  of  the  broad  leaved  plants 
continue  active  through  the  season. 

Plants  differ  greatly  in  the  amount  of  material  they  ap- 
propriate from  the  air.  The  amount  so  taken  is  larger  than 
many  suppose.  As  much  as  ninety-five  per  cent,  of  the  en- 
tire dry  weight  of  some  plants  is  taken  from  the  atmosphere 
by  their  leaves.  Of  60  pounds  of  wheat  68  pounds  came 
from  the  atmosphere  through  the  leaves,  and  two  pounds 
from  the  soil  through  the  roots.  Plants  take  up  carbon, 
their  principal  constituent,  from  the  air  in  the  form  of  car- 
bonic acid.  But  although  a  large  proportion  of  the  air  con- 
60 
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sists  of  nitrogen,  and  nitrogen  is  essential  to  plant  growth, 
they  are  unable  to  take  it  from  the  air.  The  nitrogen  must 
be  in  combination,  not  pure,  as  in  the  air,  before  plants  can 
assimilate  it.  When  in  the  form  of  ammonia,  nitric  acid, 
or  nitrate  of  potash  and  of  soda,  nitrogen  can  be  taken  by 
the  plant.  The  nitrate  of  potash  and  soda  (potash  and  soda 
saltpeters)  are  formed  in  the  soils,  sometimes  very  rapidly, 
(as  was  explained  in  the  lecture  on  Exhaustion  of  Soils.) 
Some  plants,  as  clover,  do  not  seem  to  require  nitrogenous 
manures,  although,  as  the  table  shows,  they  contain  so  much. 
They  have  the  power  of  taking  it  from  the  soil  where  other 
plants,  like  wheat,  cannot.  Clover  will  by  "  nitrification  " 
take  127  pounds  of  nitrogen  to  the  acre,  where  wheat  takes 
forty-five  pounds.  Turnips  will  help  themselves  where  wheat 
will  starve.  As  large  quantities  are  left  in  the  soil  in  the 
roots  of  clover,  wheat  succeeds  well  after  clover. 

It  has  been  noticed  that  corn  does  not  succeed  well  after 
turnips.  This  would  be  difficult  to  explain  by  our  ordinary 
knowledge,  but  the  second  table  gives  us  a  key  to  it.  It 
will  there  be  seen  that  turnips  take  largely  from  the  soil 
sulphuric  acid  and  lime,  (the  ingredients  of  gypsum  or  plas- 
ter,) and  also  that  the  stalk  of  com  requires  much  of  these 
same  ingredients.  Now  experiment  has  shown  that  com 
will  do  well  after  turnips  if  either  the  turnips  or  the  corn 
are  manured  with  plaster. 

Carbon,  then,  which  makes  up  half  of  the  weight  of  the 
dry  plant,  is  always  chiefly  supplied  by  the  atmosphere  and 
may  be  supplied  by  the  atmosphere  exclusively.  It  is  not 
necessary  that  it  should  be  in  the  soil.  The  nitrogen  of  the 
plant,  which  forms  indeed  a  small  proportion — ^two  per  cent, 
perhaps,  as  an  average — of  the  dry  plant,  is  still  an  import 
taut  ingredient,  for  without  it  vegetation  cannot  exist. 
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Some  crops  have  the  power  of  gathering  nitrogen  without 
any  difficulty  ;  they  not  only  supply  themselves  with  it  but 
they  even  cause  its  accumulation  in  the  soil.  There  are  oth- 
er crops  which  are  dependent  upon  artificial  supplies  of  nit- 
rogen, unless  the  soil  be  naturally  very  rich  in  this  element 
— crops  which,  if  we  undertake  to  raise  them  continuously 
on  the  same  field,  presently  begin  to  show  that  they  lack 
something,  while  if  we  apply  nitrogenous  compoands  as 
fertilizers,  the  growth  is  ensured.  We  do  not  know  in  full 
detail  how  plants  acquire  a  sufficient  supply  of  nitrogen 
from  the  atmosphere,  but  we  conclude,  with  great  probabili- 
ty, from  the  results  of  practice,  that  different  plants  draw  on 
the  natural  supplies  of  nitrogen  in  a  different  way. 

Let  us  consider  how  the  structure  and  habits  of  two  typic- 
al crops,  wheat  and  clover,  stand  in  relation  to  their  power 
af  assimilating  atmospheric  nourishment.  In  respect  of  fo- 
liage we  cannot  certainly  say  that  the  wheat  plant  or  the 
wheat  crop,  when  full  grown,  exposes  a  less  surface  to  the 
air  than  full  grown  clover,  but  we  know  that  the  leaves  of 
wheat,  as  of  all  of  our  cereals,  maintain  their  green  color 
and  succulence  during  a  much  shorter  time  than  is  true  of 
clover.  In  case  of  winter  grain  the  period  of  leaf  activity 
usually  begins  in  October  and  ends  shortly  after  heading  out, 
in  June,  some  weeks  before  the  crop  is  harvested.  Clover, 
on  the  other  hand,  is  not  arrested  in  its  growth  by  any  crisis 
of  seed-production,  but  when  cut  for  hay,  sends  up  new  shoots, 
unfolds  new  leaves,  and  shortly  yields  an  aftermath,  its 
growth  going  on  uninterruptedly  all  the  summer  and  late  into 
autumn,  until  checked  by  heavy  frosts. 

That  the  actual  leaf  surface  of  the  clover  crop,  taking  its 
duration  into  account,  is  much  greater  than  that  of  the  wheat 
crop,  I  do  not  doubt,  because  although  the  total  weight  of 
the^harvested  crops  is,  on  the'average,  not  very  unlike  when 
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clover  is  cut  for  hay,'^  the  total  amount  of  vegetable  matter 
organized  is  much  greater  in'  case  of  clover  than  in  that 
of  wheat,  as  appears  from  the  table  on  page  389,  where 
clover  roots  are  seen  to  constitute  two-fifths  (^equal  to  six- 
fifteenths)  of  the  entire  plant,  while  the  roots  of  rye,  which 
doubtless  do  not  differ  much  from  those  of  wheat,  are  but 
one  fifteenth  of  the  entire  plant. 

You  see  that  the  foliage  and  mode  of  life  of  these  two 
classes  of  plants  are  very  different  for  the  purposes  of  gath- 
ering food  from  the  atmosphere,  and  they  must  therefore  be 
expected  to  leave  the  soil  in  a  very  different  condition,  be- 
cause their  roots  remain  there,  and  the  material  of  those 
roots  is  gathered  very  largely  from  the  atmosphere ;  so  that 
when  we  raise  a  grain  crop  we  leave  in  the  soil  a  small 
quantity  of  material  taken  from  the  air,  but  when  we  culti- 
vate a  deep-rooted  plant  which  grows  the  season  through,  we 
leave  a  large  afnount  of  atmospheric  matter  in  the  soil. 

Again,  in  ordinary  culture  some  plants  are  permitted  and 
required  to  reach  a  crisis  of  growth  which  others  are  not 
allowed  to  attain.     This  crisis  is  seed-production. 

Our  meadow  grasses  are  of  the  same  botanical  order  as 
the  cereal  grains ;  which  means  that  all  these  plants  are  of 
the  same  great  race  and  closely  resemble  each  other  in  their 
most  characteristic  features.  ,  The  noble  wheat  and  the  scoun- 
drel quack  are,  in  fact,  brothers  of  the  same  family,  both 
being  of  the  genus  Triticum.  The  latter  is  sometimes  term- 
ed wheat-grass,  as  if  in  an  allusion  to  this  brotherhood. 
There  are  two  other  grasses,  vagabond  members  of  the 

*  Corresponding  crops  are,  according  to 

Winter  WhetU.         Clover. 

libs,  per  acre.  Lbs.  per  acre. 

E.Wolff 6:230  6;340 

Lippe-Weisenfeld 6,760  6,330 

Kohde 4,270  to  6,400    3,48Q  to  $^ 
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wheat  family,  living  obscurely  in  this  country.  Barley  and 
the  oat  have  each  two  brothers  of  low  degree — worthless 
grasses,  living  on  salt  or  sandy  shores,  or  on  rocky  hills,  and 
unknown  to  the  cultivator. 

If  wheat,  instead  of  being  allowed  to  ripen  its  seed,  as  is 
our  universal  practice,  should  be  mown  or  fed  off  just  be- 
fore heading  out,  it  would  throw  out  new  shoots  and  con- 
tinue to  grow  the  summer  and  autumn  through  ;  would  come 
on  the  second  year  and  deport  itself  as  a  perennial ;  would  in 
fact,  become  grass  in  the  usual  sense  of  that  word.  Wheat 
is  probably  not  hardy  enough  to  make  a  good  substitute  for 
Timothy,  but  it  is  sufficiently  so  to  justify  our  statement. 

The  reason  why  wheat  under  our  culture  is  an  annual  is 
that  the  process  of  seeding  exhausts  the  plant,  and  as  a  con- 
sequence it  dies  out  naturally.  It  is  the  universal  opinion 
among  farmers  that  the  meadow  grasses  are  weakened  very 
much  by  being  allowed  to  go  to  seed.  I  have  myself  observ- 
ed that  where  Timothy  seed  was  raised,  the  crop  of  grass 
the  next  year  was  very  small,  although  the  soil  was  excel- 
lent. The  plants  Imd  suffered  severely  from  being  allowed 
to  go  to  seed,  notwithstanding  Timothy  has  a  bulbous  root, 
which  should  fortify  it  considerably  against  this  strain,  and 
a  small  seed,  which  renders  the  exhaustion  less  than  in  the 
case  with  our  bread-grains.  The  production  of  seed  is  thus 
a  critical  thing  for  the  life  of  the  plant. 

Let  us  consider  again,  for  a  moment,  the  mode  of  growth 
of  our  cereal  grains.  Sown  in  the  spring,  the  plant  comes 
up  and  grows,  slowly  at  first  but  with  increasing  vigor,  up 
to  the  time  of  "  heading  out " — a  period  of  two  months. 
Then  the  growth  acquires  its  greatest  intensity.  It  heads 
out,  blossoms,  and  seed  begin  to  form  and  ripen,  and  this 
whole  process  of  seed-production  requires  but  about  a  month 
when  the  weather  is  favorable  for  its  completion. 
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In  actual  trials  with  tte  oat  plant,  it  has  been  found  by 
Bretschneider  and  Arendt  that  a  large  share  of  the  growth 
of  the  over-ground  part  of  the  plant  occurs  at  the  time  of 
heading  and  blossom.  Thus  the  former  observed  that  out 
of  6,886  lbs.  of  the  dry  acreage  yield  of  the  oat,  3,099  lbs., 
or  three-sevenths  of  the  crop,  were  produced  from  June  19th 
to  July  8,  i.  e.,  in  nineteen  days ;  the  total  period  of  growth 
being  one  hundred  and  six  days.  Arendt  found  that  three- 
eighths  of  the  total  dry  produce  of  the  oat  grew  in  twelve 
days,  18th  to  30th  of  June,  the  period  of  heading  and  bloom, 
and  during  the  twenty-two  days  between  June  18th  and  July 
10th,  nearly  three-fifths  of  the  growth  took  place. 

Before  the  seed  is  ripe  the  lower  leaves  begin  to  turn  yel- 
ow,  and  show  that  their  activity  is  diminishing  or  has  ceas- 
ed  altogether,  and  the  ripening  of  the  plant  takes  place  to 
great  extent,  by  the  removal  of  matters  which  have  been 
previously  stored  up  in  the  stem,  leaves  and  roots,  into  the 
seed.  You  may  cut  any  of  the  grains  at  the  root  when  the 
kernel  is  in  the  milk,  and  the  seed  will  still  ripen,  and  al- 
though, if  you  cut  it  tO)  early,  the  kernel  will  shrink,  it  will 
be  perfect  in  its  parts  and  serviceable  as  seed-grain. 

It  thus  appears  that  the  cereal  plant  grows  from  the  soil 
and  atmosphere  until  the  seed  arrives  at  a  certain  stage  of 
development,  then  the  activity  of  the  roots  and  foliage  de- 
creases, the  acquisition  of  food  from  external  sources  gradu- 
ally diminishes,  until  it  ceases  altogether,  the  plant  concen- 
trates all  its  energies  upon  the  seed,  all  its  juices  flow  thith- 
er, and  the  roots,  as  well  as  the  leaves  and  stem,  are  ex- 
hausted in  the  eflfort.  The  seed  grows,  not  directly  at  the 
expense  of  the  soil  and  atmosphere,  as  the  plant  has  done, 
but  at  the  expense  of  the  plant  itself.  It  is,  indeed,  true  in 
all  cases  that  the  seed  is  formed  from  the  plant  itself; 
but  there  are  plants  which,  while  feeding  the  seed  from  them- 
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selves,  are  still  active  in  gathering  food  from  external  soarces 
— and  other  plants,  like  the  cereals,  which  do  not,  at  the 
same  time  that  they  are  elaborating  seed,  gather  food  from 
outside  sufficiently  to  maintain  their  individual  life. 

There  is  a  critical  period  in  the  growth  of  every  plant, 
when  it  requires  an  abundant  supply  of  food,  and  when,  if 
the  soil  fails  to  afford  it,  the  crop  suffers.  In  wheat  this  is  at 
the  time  the  grain  is  forming.  This,  after  it  is  fully  formed, 
is  ripened  at  the  expense  of  the  nutrient  material  already  ex- 
isting in  the  stem  and  leaves.  After  the  straw  turns  yellow 
at  the  bottom,  no  more  nutriment  is  received  from  the  roots,  ^ 
and  the  grain  may  then  be  cut.  It  is  the  same  with  other 
grains,  but  different  with  plants  like  clover.  Unlike  wheat, 
it  does  not  open  all  its  flowers  and  perfect  all  its  seed  at 
once.  Its  flowers  are  successive,  and  it  does  not  die  in  pro- 
ducing its  seed.  The  top  dies,  but  the  root  continues  to  pro- 
duce leaves.  It  seems  to  have,  so  to  speak,  a  stronger  con- 
stitution. 

Some  plants  in  ripening  the  seed  draw  largely  on  the  ma- 
terials which  have  been  stored  in  the  roots.  The  root  of 
rye  diminishes  a  third  from  the  heading  out  to  the  time  of 
cutting,  while  the  root  of  clover  increases  a  third  in  the 
same  period. 

In  contrast  with  the  cereals,  look  again  at  the  clover 
plant.  This  starts  from  a  seed,  grows  vigorously,  buds, 
blossoms,  forms  seed,  and  the  seed  ripens ;  but  there  is  not 
that  uniformity  in  the  time  of  budding,  flowering  and  ripen- 
ing of  clover  that  is  noticed  with  wheat.  In  a  field  of  wheat, 
if  the  catch  has  been  good  and  every  thing  is  as  it  should  be, 
when  one  head  is  ripe  all  the  heads  in  the  field,  practically, 
are  ripe.  Every  stem  heads  out,  blossoms  and  ripens  about 
the  same  time.  In  the  case  of  clover,  you  have  a  much 
greater  diversity,  especially  when  the  soil  is  rich  and  the 
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plant  grows  thriftily.  If  the  soil  is  poor,  you  will  have  a 
nearer  approach  to  uniformity.  When  you  are  getting  a 
large  amount  of  foliage,  you  will  find  on  the  same  plant  ripe 
heads  and  buds.  If  you  pick  off  the  ripe  heads  the  plant 
will  still  keep  throwing  out  new  buds.  The  process  of  flow- 
ering and  ripening  is  a  continuous  one,  and  it  does  not  affect 
the  vigor  of  the  plant  to  nearly  the  degree  that  happens  to 
wheat.  During  all  the  period  of  the  growth  of  the  clover 
plant  until  the  seeds  are  ripe,  the  roots  are  still  active  and 
the  foliage  still  vigorous.  The  quantity  of  seed  produced 
by  the  clover  plant  is  much  less,  relatively  to  the  weight  of 
the  plant,  than  the  quantity  of  seed  produced  by  the  wheat 
plant,  and  the  energies  of  the  clover  plant  are  relatively  less 
occupied  in  ripening  the  seed  than  is  the  case  with  wheat. 

You  would  therefore  expect  these  very  different  plants  to 
have  a  very  different  function  in  the  rotation  of  crops. 

An  annual  plant,  again,  one  that  is  sown  in  the  spring,  or 
in  the  fall,  perhaps,  and  is  harvested  within  a  year,  other 
things  being  equal,  will  be  different  in  its  relation  to  the 
soil,  from  a  biennial  plant,  which  lives  two  years,  or  a  pei^ 
ennial  plant,  which  keeps  along  indefinitely.  Now,  our  or- 
dinary grains  are  annuals,  as  we  cultivate  them  ;  the  clover 
plant  is  a  biennial  more  nearly  than  any  thing  else.  When 
it  grows  vigorously,  it  is  usually  spent,  about  the  second 
year.  We  may  not  call  it  properly  a  biennial  in  a  botanic- 
al sense,  but  in  an  agricultural  sense  it  is  a  two-year  old 
plant.  We  cannot  depend,  ordinarily,  upon  having  much 
clover  from  the  sowing  of  1872,  later  than  1874,  except  as 
the  result  of  self-seeding.  Our  natural  grasses  are  peren- 
nial ;  they  live,  we  do  not  definitely  know  how  long.  Their 
mode  of  propagation,  besides  from  seed,  is  by  root-suckers ; 
the  old  root  dies,  but  in  the  meantime  it  has  propagated  a 
numerous  fSamily,  which  succeeds  it,  and  the  race  is  kept  up 
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without  the  trouble  of  sowing  any  seed  or  giving  any  atten- 
tion  to  the  matter  at  all.  These  distinctions  make  an  obvious 
difference  in  the  relation  of  the  three  kinds  of  plants  to  the 
subject  of  rotation  of  crops. 

We  have  thus  considered  the  plant  itself,  its  roots,  foliage, 
and  manner  of  growth  ;  now  let  us  look  more  closely  at 
what  remains  when  the  crop  is  removed.  When  I  raise  a 
crop  and  harvest  it,  I  leave,  of  course,  the  roots  in  the  soil ; 
I  leave  the  stubble  on  the  surface.  If  each  crop  were  taken 
out  of  the  soil  completely,  root  as  well  as  branch,  so  that 
nothing  of  it  were  left  in  the  field,  the  effect  of  any  crop  upon 
the  soil  would  be  measured  simply  by  what  we  took  away.  But 
we  leave  a  great  deal  in  the  soil.  Ever  since  farming  has 
been  practiced,  the  value  of  what  is  left  on  and  in  the  soil 
has  been,  to  some  extent,  appreciated,  but  we  have  not 
known  accurately  the  quantities  or  the  relative  proportion  of 
those  substances.  We  have  known  that  clover  leaves  much 
more  than  wheat,  but  the  precise  relation  we  have  not  under- 
stood as  we  understand  it  now,  and  we  do  not  understand  it 
now  as  we  ought  to  and  as  we  shall  understand  it  after  fur- 
ther investigation.  I  referred  yesterday  to  the  table  of  Dr. 
Weiske,  of  Proskau,  which  gives  the  ingredients  of  the 
stubble  and  roots  of  various  crops  remaining  on  and  in 
an  acre  of  land  after  harvest.  (See  page  387.)  This  is  the 
first,  or  nearly  the  first,  exact  experiment  of  the  kind  that 
has  ever  been  made,  and  these  observations  must  be  repeated 
here  and  there,  on  different  soils,  before  we  can  get  entirely 
trustworthy  data,  to  enable  us  to  make  a  satisfactory  calcu- 
lation. Still,  these  first  results  will  serve  a  very  good  pur- 
pose. 

In  the  case  of  rye,  for  instance,  you  have  3400  lbs.  of 
dry  vegetable  matter  remaining  m  the  soil  to  the  acre.     Or- 
61 
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dinary  rye  straw  contains  some  fourteen  per  cent,  of  mois- 
ture. The  vegetable  matter  in  the  table  is  considered  free 
from  that  variable  amount  of  water  which  is  always  present 
in  the  plant,  unless  it  has  been  dried  at  the  temperature  of 
212^.  In  the  case  of  barley,  we  have  about  half  as  much 
as  in  rye — 1516  lbs. ;  in  oats,  2200  lbs. ;  in  wheat,  2240 
lbs. ;  in  red  clover,  6580  lbs. ;  in  buckwheat,  1630  lbs.,  and 
so  on.  You  see  that  in  the  amount  of  matter  remain- 
ing in  the  soil,  the  clover  crop  far  surpasses  any  other.  If 
it  were  a  fact  that  the  organic  vegetable  matter  of  one 
crop  remaining  in  the  soil  supplies  the  food  for  the  follow- 
ing crop,  you  see  that  what  remains  in  the  soil  from  a  good 
clover  crop  would  furnish  the  material  for  about  three  oat  or 
wheat  crops.  It  is  not  the  .fact,  that  the  vegetable  matter 
from  one  crop  acts  as  such  directly  to  support  the  succeeding 
crop ;  but  it  is  a  fact  that  some  of  the  ingredients  of  the 
vegetable  matter  are  of  use  to  the  succeeding  crop,  and 
in  some  places  must  be  supplied,  in  order  that  the  succeeding 
crop  may  grow.  That  is  especially  true  of  nitrogen.  We 
have  in  the  clover  field  a  residue  of  180  lbs.  of  nitrogen  ; 
in  rye,  we  have  62  lbs. ;  in  oats,  26  lbs. ;  in  some  other 
crops  we  have  a  larger  quantity ;  you  see  how  the  figures 
run.  (P.  887.)  This  nitrogen  came  partly  from  the  at- 
mosphere by  the  foliage,  and  partly  from  the  soil  taken  up 
by  the  roots.  The  clover  residues  contain  three  times  as 
much  nitrogen  as  those  of  rye,  and  7  to  8  times  as  much  as 
those  of  wheat,  barley,  or  oats.  We  have  246  lbs.  of  lime 
remaining  in  the  residue  of  clover — three  times  as  much  as 
in  that  of  any  other  crop.  This,  of  course,  came  from  the 
soil.  All  these  shallow-rooted  plants,  when  they  succeed 
clover,  find  ready  to  their  hand,  in  the  upper  eight  or  ten 
inches  of  the  soil,  material  brought  up  by  the  previous  clover 
crop  from  twice  that  depth,  or  more.    The  clover  not  only 
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furnishes  to  the  succeeding  crop  these  mineral  matters  that 
were  in  the  upper  portion  of  the  soil,  but  it  takes  them  up 
from  a  depth  where  they  would  not  be  directly  accessible  to 
other  plants,  and  puts  them  where  they  are  wanted.  The 
clever  plant  leaves  in  the  surface  soil,  as  the  table  shows,  a 
much  larger  quantity  of  all  those  materials  than  any  other 
crop.  The  only  apparent  exception  is  that  of  soda,  and 
soda  is  a  substance  which  is  not,  as  the  best  information  we 
have  upon  the  subject  tends  to  show,  essential  to  any 
cultivated  plant.  We  have  of  magnesia^  46  lbs.  in  clover, 
against  14  in  rye.  Of  potash,  77  lbs.  in  clover,  against  30 
lbs.  in  rye.  Of  sulphuric  acid,  we  have  24  lbs.  in  the  case 
of  clover,  against  12  in  the  case  of  rye.  Of  phosphoric 
acid,  which  is,  on  the  whole,  thQ  most  precious  mineral  sub- 
stance in  the  soil,  because  it  is  the  most  costly  when  we  have 
to  supply  it  by  purchase  to  our  fields,  we  have  71  lbs.  in  the 
case  of  clover,  against  24  lbs.  in  the  case  of  rye. 

Now,  the  point  comes  in  here  again  to  which  I  referred 
yesterday,  namely,  the  ratio  of  root  to  top  and  of  foliage  to 
seed.  In  the  rye  crop,  'when  ripe,  I  have  nearly  14-15ths 
of  the  vegetable  matter  above  ground,  (and  the  same  is 
probably  true  of  all  the  grains,)  and  when  I  got  oflF  my 
crop,  I  got  oflF  14-15ths  of  the  whole.  (See  table,  page 
389.)  Fourteen  fifteenths  of  the  vegetable  matter  is  car- 
ried away  in  my  grain  and  chafif  and  straw,  if  I  cut  close  to 
the  ground-  In  the  observations,  whose  results  are  given  in 
this  table,  there  was  no  stubble.  If  I  leave  stubble  on  the 
ground,  I  reduce  the  proportion  of  removed  substances. 
When  I  take  oflF  the  clover  plant  close  to  the  ground,  for 
every  fifteen  pounds  I  take  off,  I  leave  ten  pounds  in  the  soil ; 
whereas,  in  the  case  of  rye,  for  every  fourteen  pounds  I 
take  off,  I  leave  only  one  in  the  soil.  That  is  a  great  differ- 
ence.    When  I  cut  the  grain  crop  low,  I  take  it  nearly  all 
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away ;  but  when  I  mow  oflF  my  clover  hay,  I  leave  two 
thirds  as  much'as  I  take.  The  assertion,  which  has  been 
made,  that  the  part  of  the  clover  crop  remaining  in  the  soil 
is  as  good  as  that  which  goes  into  the  barn,  finds  its  justifi- 
cation in  these  figures.  They  show,  witli  precision  and  in 
detail,  what  observing  farmers  have  long  vaguely  known. 

The  reason  of  the  truth  of  the  old  saying,  that  if  you  can 
start  clover,  you  can  grow  anything,  is  thus  apparent ;  and 
we  know  further,  from  observation,  that  the  habits  of  the 
clover  plant  are  such  that  we  can  often  start  on  a  course  of 
improving  the  soil  with  that  plant  when  we  could  not  with 
what  are  commonly  called  our  more  valuable  cereal  grains. 
Some  years  ago  I  was  shown  two  fields,  separated  by  a 
fence,  one  of  which  you  would  call  perfectly  barren  and  use- 
less ;  on  the  other  was  a  growth  of  red  clover  about  a  foot 
high,  which  I  was  told  had  been  brought  up  within  twelve 
months  by  the  application  of  a  bushel  or  two  of  plaster  to 
the  acre  and  turning  in  some  sheep.  I  believe  there  was  no 
seed  sown  upon  the  field ;  the  plaster  alone  brought  the 
clover  in.  The  plants  were  there  in  an  undeveloped  state, 
and  I  suppose  the  plaster,  by  furnishing  sulphuric  acid  and 
lime,  both  of  which  are  large  ingredients  in  clover,  supplied 
the  two  things,  or  the  one  thing,  it  may  have  been,  which 
was  necessary  in  order  to  give  the  clover  a  chance  to  Kve. 
On  the  other  side  of  the  fence,  one  or  both  of  these  substan- 
ces was  probably  not  present  in  sufficient  quantity  to  de- 
velop the  starveling  clover  plants  and  to  start  their  deep 
roots  into  the  soil ;  but  with  that  start,  there  is  no  reason 
why  that  land  could  not  be  made  agriculturally  profitable. 
It  could  never  be  converted  into  such  soil  as  the  Genesee 
region  or  a  western  prairie,  because  the  original  constitution 
or  strength  was  not  there ;  but  it  was  a  soil  which  might, 
by  judicious  management,  be  improved,  and  brought  up  to 
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a  reasonable  degree  of  fertility.  It  would  be  hopeless  to 
undertake  to  reclaim  any  such  field  as  that  by  the  use  of 
wheat  grown  for  seed  :  it  might  be  done  by  rye  cut  green, 
but  it  would  be  a  much  slower  process  than  by  clover.  Tlie 
fields  in  that  neighborhood  had  been  cropped  with  rye  be- 
yond the  memory  of  the  oldest  inhabitants.  The  plan  had 
been  to  take  off  a  crop  of  rye  once  in  three  y^ars,  getting 
about  nine  bushels  to  the  acre,  leaving  the  soil  to  itself  the 
other  two  years.  Three  years  of  weathering,  and  atmos- 
pheric action  on  that  soil,  put  it  into  a  condition  to  mal^e  a 
rye  crop  of  nine  bushels  to  the  acre.  If  that  rye  were  turn- 
ed under,  instead  of  being  cut  off,  so  as  to  make  the  soil 
more  retentive  of  moisture,  it  could  be  brought  up ;  but  the 
clover  plant  is  adapted  to  do  that  thing  much  more  rapidly 
than  the  rye  plant. 

We  now  come  to  an  important  question,  viz.,  the  possi- 
bility of  continuing  the  same  crop  on  a  field  indefinitely. 
Should  you  ask  me  if  that  can  be  done,  I  could  answer  both 
"  Yes"  and  "  No,"  and  be  equally  right  in  each  reply. 
There  are  quite  a  number  of  agricultural  questions  that  can 
be  answered  in  just  that  way.  Instances  can  be  brought 
up  in  which  almost  any  crop  has  been  grown  continuously, 
without  interruption,  or  with  no*  more  interruption  than  the 
nature  of  the  plant  requires,  for  a  term  of  years — in  many 
cases  for  a  long  period  of  time.  I  mentioned  yesterday  the 
experience  of  Mr.  Lawes,  who  has  grown  wheat  twenty- 
seven  years  in  succession  on  the  same  soil,  and,  without  any 
manure,  has  got  an  average  of  16  bushels  to  the  acre  ;  wnile 
with  manure  he  has  averaged  36  bushels  to  the  acre.  Wo 
know  that  tobacco  can  be  raised  year  after  year  on  the  same 
soil,  with  the  help  of  manure  and  thorough  tillage.  The 
same  is  true  of  onions,  buckwheat,  rye,  in  fact,  I  do  not 
know  of  any  crop  that  may  not  be  grown  in  that  way.     And 
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yet,  ''circumstances  alter  cases."  Cloyer  will  not  grow  on 
this  or  that  farm,  or  on  this  or  that  field,  with  such  and  such 
culture,  to  advantage,  unless  an  interval  is  allowed  between 
the  crops.  In  some  sections,  you  cannot  grow  rye  without 
interruption,  and  anybody  can  find  cases  in  which  none  of 
our  crops  will  succeed,  for  several  years  in  succession,  or 
even  8ucceed«at  all.  These  differences  depend  chiefly  upon 
the  soil,  not  upon  the  plant,  and  it  is  dangerous  to  make  any 
sweeping  or  absolutely  general  statement  where  so  varia- 
ble.a  thing  as  the  soil  is  concerned. 

Glover  is  a  plant  which  has  often  given  farmers  a  great 
deal  of  trouble  to  grow  year  after  year,  or  to  cultivate  in 
quick  succession.  It  is  generally  admitted  as  a  rule  of  prac- 
tice that  there  is,  ordinarily,  no  profit  in  attempting  to  grow 
wheat  two  years,  or,  at  the  furthest,  three  years  in  suc- 
cession on  the  same  soil.  It  is  admitted  to  be  a  good  plan 
generally  not  to  grow  any  crop  more  than  two  .or  three 
years  in  succession.  Even  our  natural  grasses  are  included 
in  this  rule,  although  in  some  particular  localities  they  do 
well  indefinitely.  We  have  indeed  natural  meadows  and 
pastures  which  are  as  old  as  the  memory  of  man  and  just  as 
good  now,  for  aught  that  can  be  seen,  as  they  ever  were. 
But  even  in  the  case  of  natural  pastures  we  know  that  "cir- 
cumstances alter  cases."  Each  farm,  perhaps,  may  have 
some  low-lying  piece  of  moist  land  occasionally  flooded  by 
a  river,  where  grass  can  be  cut  year  after  year.  Then  we 
have  uplands  which  must  be  broken  up  once  in  a  while ;  they 
get  "hide-bound,"  and  the  grass  runs  out.  The^e  facts  are 
familiar  to  you  all,  and  illustrate  the  broad  statement  that 
there  are  some  soils  where  the  same  crops  can  be  cultivated 
for  a  succession  of  years  and  other  soils  on  which  rotation  is 
quite  indispensable.  There  are  soils  where  clover  has  been 
grown  once  in  three  years  for  a  very  long  period.    I  have 


Digiti 


zed  by  Google 


ROTATION   OP  CROPS.  407 

in  mind  a  valley  in  the  Austrian  Tryol — ^the  valley  of  Saint 
Martin— where  this  has  been  done.  No  one  living  can  re- 
member the  time  when  this  practice  was  not  followed  on 
certain  parts  of  that  valley.  They  have  a  marl  which  is 
regularly  put  upon  tlie  land,  and  by  its  use  the  clover  crop 
continues  undiminished  from  generation  to  generation,  lis 
growth  there  is  also  very  luxuriant,  the  ordinary  clover 
stems  being  five  or  six  feet  in  height.  This  is  a  very  re- 
markable case  of  natural  clover  ground  kept  unexhausted 
by  a  native  fertilizer.  But  the  land  of  Mr.  Lawes,  adjoin- 
ing the  fields  where  he  raised  wheat  without  interruption 4br 
twenty-seven  years,  would  not  carry  clover  except  at  quite 
long  intervals.  Mr.  Lawes  made  a  series  of  experiments 
on  this  land,  beginning  in  1848  and  going  on  until  1860,  in 
which  he  applied  stable  dung,  coleseed  cake,  super  phos- 
phate of  lime,  sulphates  of  potash,  soda,  and  magnesia,  sul- 
phate and  muriate  of  ammonia,  soot,  and  fresh  burned  lime, 
singly  and  in  various  combinations.  The  following  is  a 
sketch  of  the  history  of  the  crops  obtained  from  four  acres, 
divided  into  eighteen  plats,  during  twelve  years :  1848  ; 
sown  to  clover  and  barley,  having  been  heavily  manured  the 
previous  season  and  borne  a  large  crop  of  Swedish  turnips. 
1849  ;  manured  with  various  applications.  Three  cuttings 
jrielding  at  a  rate  of  from  three  and  three-fourths  to  nearly 
five  tons  per  acre.  Seeded  in  fall  to  wheat.  1850;  in 
spring  clover-seed  was  sown  on  the  young  wheat.  The  wheat 
yield  was  at  rate  of  twenty-seven  to  thirty-six  bushels  per 
acre.  After  harvest,  the  clover  catch  not  being  good,  the 
land  was  plowed.  1851 ;  after  manuring  again,  clover-seed 
was  drilled  in,  April  28 ;  came  up  well  and  was  cut  in  Sep- 
tember. Best  yield  was  at  rate  of  one  and  one-third  ton  of 
hay.  1852 ;  clover  looked  well  in  winter,  but  in  March 
symptoms  of  failure  became  apparent  in  many  of  the  plats  ; 


Digiti 


zed  by  Google 


408  BTATB  BOARD  OF  AORICULTUBB,  AC. 

later  it  died  out  in  patches,  more  or  less,  in  all  the  plats, 
still  on  the  whole  a  good  plant  remained,  and  two  cuttings 
gave  hay  on  best  plats  at  rate  of  two  and  one-fourth  to  three 
tons  per  acre.  185^  ;  plants  stood  fairly  through  the  win- 
ter  but  nearly  all  died'off^«i^°g-     ^and  was  then  plowed 

and   fresh  clover  seed  drilledl*^  P^^^^^  ^^"'^  ''P  ''^^^* 

mu  Lv.       ^i.-       ^^^-^ttitumn  and  during  | 

There  was  no  crop  worth  cutting  in   gBfcj^r^  i 

winter  nearly  the  whole  died  oflf.     1854  ;  fieia^W|^P  ' 

^\nuring  ! 

and  left  fallow   till   September.     After    heavy    malk  i 

^WLnd 
(twenty  tons  yard  manure  per  acre  on  some  portions,  i 

6,000  pounds  quick-lime  on  others,)  clover-seed  was  drilF 
in  October  10.     Plants  came  up,  but  died  oflF  during  winter ^k 
1856;  clover-seed  drilled  in  April  14.     Best  crop  was  at  ^ 
rate  of  one-quarter  ton  of  hay   per  acre.     Plants  died  in 
winter.     1856  and  1857  land  was  left  fallow.     1858  ;  sown 
to  barley  without  further  manure  ;  crop  fifty-eight  to  sixty- 
five  bushels  per  acre.     1859 ;  without  manuring,  sowed  to 
clover.     Crop  cut  in  September  was  one  to  one  and  one-half 
ton  hay  per  acre.     1860  ;  plant  looked  well  through  winter, 
but  as  spring  advanced  died  off  rapidly,  and  in  June  the  few 
remaining  plants  had  a  stunted  and  unhealthy  appearance. 

Thus,  after  seven  sowings  and  the  liberal  use  of  every 
fertilizing  element,  Mr.  Lawes  was  compelled  to  see  a  com- 
plete failure  of  the  attempt  to  keep  his  land  in  clover.  He 
relates  that  in  the  rotations  customarily  practiced  in  his 
neighborhood,  a  good  yield  of  clover  can  be  relied  upon 
once  in  six  or  eight  years. 

The  land  was  what  they  call  "  clover-sick."  "  Clover- 
sick,"  and  finally  clover-dead ! 

Mr.  Lawes  made  another  interesting  trial  on  a  piece  of 
originally  similar  ground,  which  had,  however,  been  used  as 
a  kitchen-garden  probably  for  two  or  three  centuries.  It 
was  sown  to  clover  early  in  1854,  and  from  this  one  sowing 
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the  plant  grew  well,  without  further  manure,  for  six  years, 
and  yielded  in  that  time  fourteen  cuttings,  at  the  rate  of 
twenty-six  tons  of  hay  per  acre  for  the  six  years,  or  four 
and  one-third  tons  yearly. 

In  discussing  the  causes  of  clover  sickness,  Mr.  Lawes 
suggested  that  the  assumption  that  clover  requires  a  portion 
of  food  to  be  supplied  by  the  soil  in  the  form  of  certain  or- 
ganic compounds — vegetable  matters  or  humus,  such  as  are 
contained  in  garden  earth  and  come  from  the  yard  manure-^ 
would  perhaps  explain  why  the  crop  failed  on  ordinary  soil, 
but  should  succeed  in  a  garden  which  had  been  heavily  ma- 
nured perhaps  for  centuries.  Mr.  Lawes  did  not  assert  that 
this  was  the  reason,  only  that  it  might  be. 

But  I  think  we  have  facts  enough  to  justify  us  in  conclud- 
ing that  that  is  not  the  reason.  When  a  student  in  Ger- 
many, I  saw  an  experiment  by  Dr.  WolflF  of  the  Academy  at 

ohenheim,  which  he  was  in  the  habit  of  making  for  the 
lenefit  of  his  classes.  He  took  a  quantity  of  rather  poor 
loil,  and  calcined  it  in  a  clay  muffle — a  kind  of  oven  which 
8  heated  by  fire  burning  all  around  it,  so  that  its  sides  are 
wrought  to  a  bright  redness.  This  operation  completely 
)urned  out  all  the  organic  matter  of  whatever  kind  that  was 
originally  in  the  soil.  To  that  soil  he  added  the  various 
components  of  the  ashes  of  plants  which  are  given  in  the 
lable  page  360,  viz. :  lime,  magnesia,  potash,  soda,  phospho- 
ric acid,  etc.,  in  proper  proportions,  together  with  a  certain 
quantity  of  saltpeter — ^nitrate  of  potash — and  in  that  soil  he 
raised  the  most  beautiful  clover.  You  can  grow  anything 
4o  perfection  in  that  way.  Tou  do  not  need  a  particle  of 
Organic  matter  in  the  soil  for  the  growth  of  any  plant.  Many 
plants  have  been  grown  in  simple  water  in  which  the  mineral 
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elements  of  the  plant,  including  nitrates,  were  dissolved  or 
suspended. 

The  suggestion  that  the  result,  in  the  case  to  which  Mr. 
Lawes  refers,  was  due  to  the  absence  of  vegetable  matter, 
must  therefore  be  regarded  as  destitute  of  foundation.  I 
believe  that  if  he  had  spaded  his  land  as  deep  as  the  roots 
of  clover  go,  and  had  fertilized  it  well  to  the  same  depth,  he 
would  have  cured  the  clover-sickness  eflfectually. 
.  The  weight  of  evidence  goes  to  show  that  this  "disease" 
is  owing  to  the  lack  of  nutritive  material  in  the  lower  strata 
of  soil,  where  the  long  clover-roots  go,  and  where  they  must 
find  nutriment.  Those  soils  which  are  naturally  adapted  to 
clover  are  those  in  which  an  equivalent  to  deep  manuring  is 
created  by  the  disintegration  of  the  soil  itself  to  a  consider- 
able depth. 

The  soil  of  the  Genesee  wheat  lands,  where  their  regular 
practice  has  been,  for  seventy  or  eighty  years,  to  alternate 
clover  and  wheat — wheat  is  their  staple  crop,  and  always 
has  been,  and  they  always  prepare  for  it  by  a  crop  of  clover 
— ^is  what  you  would  call  a  rich  loam,  mixed  to  a  considera- 
ble depth  with  fragments  of  ^a  slaty  rock.  This  slaty  rock 
decomposes  so  rapidly  as  to  keep  the  soil  constantly  rich, 
and  rich  to  a  considerable  depth.  It  does  not  decompose  on 
the  surface  rapidly  enough,  so  that  they  can  get  a  wheat 
crop  every  year,  but  if  they  put  on  clover,  and  let  its  roots 
go  down  where  there  are  materials  which  the  roots  of  the 
wheat  plant  oannot  reach,  and  bring  those  up  to  the  surface, 
then  their  wheat  crop  runs  right  along,  and  if  rust  or  in- 
sects do  not  interfere  with  it,  they  get  a  large  yield  every 
time  they  try  it.  They  have  two  years  of  clover  and  one  of 
wheat. 

There  are  some  further  facts  in  regard  to  clover  which 
are  very  interesting.    Dr.  Voelcker,  who  has  been  Chemist 


Digiti 


zed  by  Google 


ROTATION  OP  CBOPS.  411 

to  the  Royal  Agricultural  Society  of  England  for  the  last 
twelve  years,  when  he  was  formerly  in  the  Royal  Agricul- 
tural College  at  Cirencester,  found  that  some  of  the  farm- 
ers in  the  vicinity  not  only  thought  that  clover  was  an  excel- 
lent preparation  for  wheat,  bat  asserted  that  the  wheat  did 
better  when,  instead  of  plowing  in  the  second  crop,  they 
took  it  off.  The  doctor  we  may  suppose  was  rather  incred- 
ulous ;  but  he  found  other  farmers  who  said,  "  Our  wheat 
does  best  when  we  let  the  clover  ripen,  and  save  the  seed^ 
and  put  the  wheat  in  after  that."  These  opinions  were  put 
to  him  in  such  a  way  that  he  could  but  candidly  say,  ^^  It 
would  be  folly  to  deny  such  statements  on  my  knowledge  of 
what  is  probable ;  I  will  look  into  the  matter,  and  satisfy 
myself  by  my  own  trials.  I  am  living  here  on  the  ground, 
and  I  can  make  the  experiments,  and  if  it  be  true,  that 
taking  off  two  crops  of  clover  leaves  the  soil  in  better  con- 
dition for  wheat  than  when  one  crop  is  taken  off,  if  I  ex- 
amine the  soil  when  one  crop  has  been  taken  off  and  when 
two  crops  have  been  taken  off,  I  ought  to  find  more  availa- 
ble nitrogen  and  more  available  phosphoric  acid  in  a  given 
quantity  of  soil  in  the  latter  case  -than  in  the  first  case  ;  and 
if  it  be  true,  that  where  the  plant  has  been  allowed  to  go  to 
seed,  the  preparation  for  wheat  is  still  better  than  in  the 
other  two  cases,  I  ought  to  find  still  more  of  those  mater- 
ials." He  made  the  investigation,  and  actually  found  that 
the  quantity  of  those  nutritive  materials  left  in  the  surface- 
soil  after  the  clover  seed  had  been  taken  off  was  greater 
than  when  two  crops  of  clover  hay  had  been  cut,  and  greater 
when  two  hay  crops  had  been  removed  than  when  only  one 
had  been  taken  off.  That  is  due  to  the  fact,  which  I  have 
already  insisted  upon,  that  the  clover  plant,  after  producing 
its  seed,  is  still  able,  when  the  character  of  the  soil  is  adap- 
ted to  it,  to  continue  its  growth  and  bring  up  to  the  surface- 
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soil  those  materials  which  the  wheat  plant  cannot  reach. 
We  cannot,  from  cases  of  this  sort,  deduce  rules  of  uniyer- 
sal  application,  and  this  English  experience  may  not  apply 
to  the  (Jenesee  valley  or  to  the  lands  of  this  vicinity,  be- 
cause of  differences  of  soil,  but  these  results  of  Dr.  Yoelcker 
are  of  very  great  importance.  They  enable  us  to  make  the 
experience  of  those  Gotswold  farmers  of  general  value,  by 
showing  us  the  reason  of  their  result.  They  furnish  us  a 
grand  contribution  to  our  knowledge  of  the  capacities  of  the 
clover  plant.  If  the  farmers  of  Genesee  do  not  find  the 
rule  to  hold  good  with  them,  we  shall  find,  by  study,  the 
reason  for  it. 

There  is  one  question  I  wish  to  call  attention  to,  and  that 
is  the  waste  of  manure,  which  seems  to  belong  to  the  produce 
tion  of  some  crops  and  not  to  others.  Any  man  who  .for 
twenty-five  years  will  cultivate  a  number  of  plots  of  land 
with  different  crops  and  different  fertilizers,  will  get  hold  of 
a  great  many  facts  and  find  a  great  many  questions  coming 
up  which  it  would  be  exceedingly  interesting  to  discuss. 
This  is  what  Mr.  Lawes  has  done.  He  has  shown  that  on  his 
land,  in  order  to  get  a  large  crop  of  wheat,  he  must  use  a 
great  deal  of  one  kind  of  manure.  I  mentioned  yesterday 
that  he  got  16  bushels  of  wheat  to  the  acre,  for  twenty-seven 
years,  in  uabroken  succession,  on  land  to  which  he  applied 
no  manure  whatever ;  that  by  the  use  of  14  tons  of  stable 
manure  per  acre,  applied  annually,  he  wa^  able  to  get  86 
bushels  of  wheat.  By  using  all  the  elements  of  our  fertil- 
izers, with  the  single  exception  of  nitrogen,  applying  phos- 
phates, sulphates  and  nitrates  of  lime,  magnesia,  potash,  and 
soda,  all  the  fertilizing  matters  which  are  found  in  ashes,  in 
guano,  or  in  stable  dung,  nitrogen  compounds  excepted,  he 
raised  the  crop  to  barely  25  bushels ;  but  when,  to  one  good 
dose  of  these  materials,  he  added  annually  400  lbs.  of  salta 
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of  ammonia,  or  nitrate  of  soda,  the  yield  went  up  to  86 
bashels  and  held  at  that  point  for  years.  This  difference 
between  25  and  86  was  nnqnestionably  due  to  the  nitrogen 
of  the  nitrate  of  soda  or  salts  of  ammonia.  If  the  facts  ad- 
mit of  any  other  inference,  I  do  not  understand  the  logic 
which  can  make  it. 

Let  us  compare  the  quantities  of  nitrogen  in  those  two  ap- 
plications. In  the  salts  of  ammonia,  there  were  aboat  80 
lbs.  of  nitrogen  ;  in  the  barn-yard  manure,  Mr.  Lawes  says 
200  lbs. ;  but  there  are  usually  nearer  300  lbs.  of  nitrogen 
in  strong  stable  manure.  It  would  thus  appear  that  there 
must  be  a  great  loss  of  nitrogen,  and  the  wheat  crop  has  got 
the  repute,  among  some  writers,  of  wasting  a  great  deal  of 
nitrogen  in  its  growth. 

On  another  plot  of  land,  where  Mr.  Lawes  raised  barley, 
he  applied  200  lbs.  of  ammonia-salts,  which  contained  40  lbs. 
of  nitrogen,  and  raised  48  bushels  to  the  acre.  When  he 
doubled  his  dose,  and  put  on  80  pounds  of  nitrogen,  his  grain 
was  so  heavy  that  it  lodged  and  failed  to  ripen,  and  the  crop 
was  spoiled.  Without  the  addition  of  any  fertilizer,  the 
soil  gave  him  considerably  less  than  half  that  amount. 

I  will  mention  some  other  experiments  which  may  give  us 
light  on  this  subject,  made  by  Dr.  Hellriegel,  who  has  been 
studying  agricultural  problems  for  some  twenty  y|ars,  having 
been  all  this  time  employed  in  one  of  the  experiment  stations 
kept  up  in  Germany,  partly  by  government  and  partly  by  as- 
sociations of  individuals,  for  the  purpose  of  making  agricul- 
tural investigations,  by  the  help  of  chemistry  and  physiology, 
and  whatever  aids  can  be  brought  to  bear  on  these-questions. 
Dr.  Hellriegel  proposed  to  himself  to  ascertain  what  quan- 
tities of  the  different  materials  which  plants  require  for 
their  growth  must  be  furnished  to  them  in  order  to  get  a  crop. 
We  have  for  some  years  known  that  phosphate  and  sulphates 
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of  potash,  lime,  and  magnesia,  and  nitrogen  must  be  given, 
but  we  need  co  know  how  much  of  each  of  these  various 
substances  is  necessary.  In  order  to  arrive  at  accurate  re- 
sults, Dr.  Hellriegel  had  to  experiment  under  artificial  con- 
ditions. So  he  took  for  soil  a  perfectly  pure  sand,  or  one 
as  nearly  free  from  everything  that  would  furnish  plant-food 
as  possible.  In  a  large  series  of  experiments,  he  mixed  the 
soil  with  a  sufficient  quantity  of  all  the  materials  necessary 
for  the  support  of  a  crop,  with  in  each  case  one  single  and 
different  exception.  These  excepted  substances  he  added  in 
graduated  quantities,  putting  one  quantity  in  one  box  of  soil 
and  a  larger  in  another,  and  so  on  through  a  sub-series  of 
eight  or  nine  boxes,  in  order  to  ascertain,  by  the  growth  of 
the  plant,  in  which  case  he  had  hit  the  best  proportion  of 
these  ingredients.  His  trials  have  been  extended  to  the 
whole  list  of  the  elements  of  the  plant.  In  regard  to  water, 
for  example,  he  found  that  the  growth  was  greatly  influenced 
by  the  quantity  of  this  substance  with  which  the  crop  was 
supplied.  There  was  a  certain  quantity  of  water  in  the  soil 
necessary  to  a  maximum  crop,  other  things  being  equal.  In 
the  sandy  soil  which  he  experimented  with,  the  largest  yield 
of  rye,  wheat,  or  oats  was  obtained  when  the  soil  held  stead 
ily  ten  or  fifteen  per  cent,  of  its  weight  of  water.  On  increas- 
ing this  proy)rtion,  the  straw  in  some  cases  was  heavier,  but 
the  grain  was  reduced  in  quantity.  Thus  the  very  fact  that 
the  amount  of  rain  full  is  unequal  in  absolute  quantity,  and  un- 
equal in  distribution  from  year  to  year,  is  of  itself  a  reason  why 
you  get  different  crops,  everything  else  remaining  perfectly  the 
same.  That  is  a  matter  always  to  be  taken  into  consider- 
ation in  judging  of  the  value  or  effects  of  a  fertilizer.  But 
it  is  the  effect  of  nitrogen  I  am  coming  at.  Dr.  Hellriegel 
experimented  with  various  quantities  of  nitrogen  (in  the 
form  of  nitrates,)  applied  also  to  cereals.    The  plants  grew 
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in  the  artificial  soil,  consisting  of  pure  sand,  with  an  admix- 
ture of  ash  ingredients,  in  such  proportions  as  previous 
trials  had  demonstrated  to  be  appropriate.  All  the  condi- 
tions of  the  experiments  were  made  as  nearly  alike  as  pos- 
sible, except  as  regards  the  amount  of  nitrogen,  which  in  a 
series  of  eight  trials  ranged  from  nothing  to  eighty-four 
parts  in  a  million  parts  of  soil.  The  following  table  gives 
the  results : 

BPPBCTS   OP  VARIOUS  PROPORTIONS  OP  ASSIMILABLE  NITROGEN 
IN  THE  SOIL. 


1,000,000  ponnds 
of  aoU. 

Tteld  or  grain  tn  pound*.                       | 

Wheat. 

Rye. 

o«w. 

0 

7 
14 
21 
28 
42 
66 
84 

0.0 
0.6 

1.7 
2.7 
8.7 
6.1 
7.2 
9.2 

0.2 
0.8 

1.9 
2.6 
4.2 
5.1 
7.1 
8.7 

0.3 
0.9 
2.6 
8.8 
6.2 
7.0 
9.0 
9.8 

The  maximum  crops  of  wheat  and  rye  were  obtained  with 
eighty-four  parts  of  nitrogen  to  one  million  parts  of  this  soil, 
but  the  maximum  oat  crop  was  got  with  fifty-six  pai-ts  of 
nitrogen,  at  least ;  the  gain  between  fifty-six  and  eighty-four 
parts  of  nitrogen,  in  the  case  of  oats,  was  a  mere  trifle. 
Dr.  Hellriegel  made  some  other  observations,  which  he  has 
not  reported  in  detail,  which  led  him  to  conclude  that  he 
might  have  got  his  best  crop  of  wheat  with  seventy  parts  of 
nitrogen,  his  best  crop  of  rye  with  sixty-three  parts,  and  his 
best  crop  of  oats  with  fifty-six  parts,  to  a  million  parts  of 
soil.  This  soil  which  he  used  was  not  a  large  absorbent  or 
fixer  of  the  substances  furnished  to  the  plant.  The  nitrogen 
which  he  used  was  in  the  form  of  nitrates,  which  are  never 
absorbed  by  soils,  so  far  as  we  know.  The  matters  with 
whidh  he  enriched  the  sand,  therefore,  were  soluble  and  en- 


Digiti 


zed  by  Google 


416  STATE  BOARD   OF  ACmiCmiTUBB,   AG. 

tirelj  ayailable  to  the  plant.  The  latter  had  only  to  stretch 
out  its  roots  to  obtain  its  food,  and  the  quantity  of  soil  was 
small,  so  that  the  roots  had  not  far  to  travel,  and  could  so 
completely  occupy  the  soil  as  to  come  in  contact  with  all  the 
nourishment  it  contained. 

In  reply  to  the  question  as  to  the  comparative  value  of 
nitrogen  in  ammonia  salts  and  in  animal  substances,  such 
as  blood,  flesh,  dung,  <&c.,  it  is  very  di£Bcult  to  say ;  but 
these  experiments  of  Mr.  Lawes  show  that  in  order  to  get 
thirty-six  bushels  of  wheat  to  the  acre,  he  used  two  hun- 
dred pounds  of  nitrogen,  in  the  form  of  stable  manure, 
whereas  eighty  pounds  of  nitrogen,  used  in  the  shape  of 
salts  of  ammonia,  gave  the  same  crop.  The  reason  of  that 
is,  that  the  nitrogen  of  the  salts  of  ammonia  is  in  a  condi- 
tion to  be  made  immediately  available  to  the  plant,  whereas 
the  nitrogen  in  animal  manure  exists  in  a  form  or  in  forms 
such  that  much  of  it  cannot  be  taken  up  by  the  plant  at 
once,  if  at  all.  It  must  undergo  an  alteration  to  become  of 
use,  and  much  of  it,  instead  of  passing  into  an  available 
condition,  doubtless  becomes  permanently  inert. 

As  to  the  circumstances  under  which  the  nitrogen  of  ma- 
nure is  converted  into  ammonia,  which  is  retained  in  the 
soil,  and  those  circumstances  in  which  it  is  converted  into 
nitrates,  which  may*  pass  out  of  the  soil :  so  £Ekr  as  can  be 
judged  from  our  imperfect  knowledge,  a  rapid  decay  of 
nitrogenous  matter,  which  goes  on  with  comparative  exclu- 
sion of  air,  generates  ammonia ;  on  the  other  hand,  where 
there  is  a  large  access  of  air,  there  we  have  nitrates  formed. 
But  we  do  not  know  minutely  the  conditions  under  which 
nitrates  are  produced.  Another  fact  to  be  noticed  is  this : 
that  in  the  decay  of  animal  matters  with  access  of  air,  there 
is  invariably  a  quantity,  and  often  a  large  quantity,-  of  nitro- 
gen liberated  in  the  state  of  firee^  gaseous  nitrogen,  such  as 
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exists  in  the  air  about  us,  and  which  does  not  assume  the 
form  either  of  ammonia  or  nitrates,  and  thus  becomes  lost 
as  a  fertilizer.  The  indications  very  strongly  favor  the  gen- 
eral conclusion,  that  plants  accumulate  nitrogen  in  the  soil 
in  proportion  to  the  surface  of  their  foliage  extended  to  the 
air,  and  to  the  length  of  time  during  which  that  foliage  is  in 
actual  growth.  The  inference  would  be  that  there  was  a 
proportion  between  the  amount  of  accumulation  and  the 
length  of  time. 

I  was  about  to  say  how  much  nitrogen  was  needed  in  the 
soil.  A  wheat  crop  of  thirty-three  bushels,  with  straw  and 
chafff  contains  fifty-six  pounds  of  nitrogen.  If  we  allow  for 
stubble  and  roots  one  fifth  this  quantity,  we  have  for  the 
total  nitrogen  required  in  the  vegetation  of  an  acre  of  wheat, 
say  sixty-eight  pounds,  flellriegel  found,  by  actual  trial, 
seventy  pounds  of  nitrogen  to  be  sufficient  to  produce  his 
maximum  wheat  crop. 

Mr.  Lawes's  soil  furnished  enough  nitrogen  to  yield  sev- 
enteen bushels  of  wheat.  Addition  of  forty-one  pounds  of 
nitrogen,  in  form  of  ammonia  salts,  gave  twenty -seven  bush- 
els, or  an  increase  of  ten  bushels.  Eighty-two  pounds  of 
nitrogen  applied  in  the  same  form  gave  thirty-seven  bush- 
els, or  twenty  bushels  increase. 

The  reason  why  Mr.  Lawes  was  obliged  to  add  eighty- 
two  pounds  of  nitrogen  to  double  the  wheat  crop,  lies  in  the 
following  considerations : — When  ammonia  is  applied  as  ma- 
nure, a  portion  of  it  is  fixed  in  a  comparatively  insoluble 
condition  in  a  clayey  or  loamy  soil,  and  a  share  of  this  fixed 
ammonia  it  is  doubtless  very  difficult  for  the  plant  to  ac- 
quire. Again,  nitrification,  or  the  conversion  of  ammonia 
into  nitrates,  goes  on,  and  the  nitrates  are  freely  soluble  and 
wash  out  of  the  soil.  Then  we  know  that  the  roots  of  the 
68 
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plant  cannot  come  into  contact  with  the  whole  of  the  soil,  so 
that  we  should  not  expect  that  all  the  available  nitrogen 
there  would  be  taken  up.  The  figures  show  that  from  sev- 
enty to  eighty  pounds  is  sufficient,  provided  it  is  in  a  form 
and  in  a  position  in  which  the  plant  can  appropriate  it.  In 
stable  manure  we  appear  to  waste  a  considerable  quantity 
simply  because  it  is  not  present  in  a  form  in  which  the  plant 
can  use  it. 

Now,  stable  manure,  when  it  is  put  into  the  soil,  may  be 
compared  with  clover  roots  or  any  other  vegetable  matter 
put  into  the  soil.  Stable  manure  consists  very  largely  of 
vegetable  matter  which  has  passed  through  animals,  ctnd  of 
more  or  less  litter  which  we  mix  with  it.  There  is  a  small 
portion  of  the  nitrogen  of  the  manure  actually  formed  into 
these  ammonia  salts  which  Mr.  Lawes  applied,  but  most  of 
the  nitrogen,  in  order  to  be  used  by  the  plant,  must  be  trans- 
formed, must  pass  into  some  other  state  than  that  in  which 
it  exists  in  the  manure  itself;  must  probably  either  be  con- 
verted into  ammonia  or  nitrates; 

As  to  the  relative  values  of  the  liquid  and  the  solid  por- 
tions of  the  manure,  no  definite  answer  can  be  given.  It 
depends  somewhat  upon  the  food  which  the  animals  have. 
If  they  are  kept  upon  low  rations  the  liquids  would  be  the 
best;  but  if  they  are  supplied  with  rich  food,  grain,  meal 
or  oil  cake,  that  indeed  increasjes  the  value  of  the  liquids, 
but  increases  more,  relatively,  the  value  of  the  solids,  be- 
cause you  cannot  get  into  the  circulation  of  the  animal 
beyond  a  certain  amount  of  nutritive  matter ;  but  you  can 
run  through  the  intestinal  canal  much  more  material  which 
is  only  partially  digested,  and  so  the*  value  of  the  solid  ma- 
nures, as  compared  with  the  liquids,  is  increased  by  increas- 
ing the  richness  of  the  food.  When  oxen  or  other  herbiv- 
orous animalB  are  kept  on  rations  which  Just  maintain  them 
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without  mnch  gain  or  loss  of  live  weight,  the  daily  urine 
usually  contains  rather  more  nitrogen  than  the  dung.  Some- 
times the  nitrogen  of  the  dung  exceeds  that  of  the  urine, 
but  while  all  the  nitrogen  of  the  urine  is  adapted  for  imme- 
diate use  as  plant  food,  much  of  that  in  the  dung  is  compar- 
atively inert.  The  urine  contains  also  more  alkalies  than 
the  dung,  but  the  dung  usually  contains  all  the  phosphoric 
acid  and  most  of  the  lime. 

Measured  by  assimilable  nitrogen  or  by  alkalies,  the 
liquids  are  much  the  best ;  measured  by  phosphates,  the 
dung  is  n\pst  valuable.  Practically,  however,  we  cannot 
make  a  sharp  separation.  The  solids  nearly  always  absorb 
a  good  portion  of  the  liquids. 
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A  PAPER  BEAD  AT  THE  GRAFTSBUBT  MEETING  OF  THE  YEBMONT 
BOARD  OP  AGBICULTaRE. 

BY  W.  S.  THORPE,  ESQ.,  OF  MORRISTOWN. 

•  # 

Mr.  Chairman  and  Gentlemen  : — Wliile  only  a  common 
farmer  myself,  I  can  but  feel  that  I  am  very  incompetent 
and  unable  to  impart  any  practical  knowledge  to  others. 
Yet,  could  I  induce  some  of  our  brother  farmers  to  till  more 
acres,  and  direct  their  attention  to  a  more  perfect  cultiva- 
tion of  the  soil,  I  should  feel  well  paid. 

God  created  the  world  and  established  fixed  laws  and 
principles  by  which  all  is  governed.  He  also  created  man 
and  endowed  him  with  reasoning  faculties  and  intellectual 
capacity,  after  which  he  was  placed  on  earth,  to  gain  his 
bread  as  the  reward  of  honest  industry. 

Man  at  first  was  created  a  farmer,  and  his  rewards  have 
been  as  numerous  as  his  efforts  have  been  noble.  We  are 
told  in  the  Sacred  Scriptures  that  Cain  was  a  tiller  of  the 
ground,  Abel  a  keeper  of  sheep,  and  that  Noah  was  a 
husbandman  and  planted  a  vineyard.  Indeed,  no  science 
can  boast  of  greater  antiquity  than  agriculture.  History 
informs  us  that  many  years  it  was  almost  the  only  science 
•  practised  by  mankind.  We  are  told  that  in  the  primitive  times 
the  Chinese,  Japanese,  and  Egyptians  held  husbandry  in  the 
highest  estimation.    The  Romans,  too,  were  great  lovers  of 
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field  culture,  and  paid  respect  to  the  plow ;  but  how  differ- 
ent must  have  been  the  system  of  farming  in  those  days,  in 
comparison  with  the  more  improved  systems  of  our  time. 

When  our  country  was  new  our  fathers  did  the  best  they 
could  under  the  present  demands  of  circumstances,  but  as 
our  farms  are  nearly  cleared  up  and  stumps  nearly  gone,  I 
believe  that  a.  better  course  may  be  followed.  Our  fathers 
farmed  it  principally  with  the  axe  and  grub  hoe,  but  we,  as 
a  class,  have  advanced  some  since  that  time.  There  are  a 
few  yet  who  are  willing  to  plod  on  and  do  their  work  by  the 
hardest  of  physical  labor.  There  are  others,  who  form  the 
progressive  part  of  the  farming  community,  that  substitute 
animal  strength  to  perform  much  of  the  hard  labor  on  the 
farm.  The  mowing  machine  will  cut,  with  one  span  of 
horses  and  one  man,  as  much  grass  in  a  day  as  five  or  six 
men  can  cut  with  a  scythe.  With  the  sulky  horse  rake  one 
man  can  easily  rake  ten  acres  in  an  afternoon.  Then  there 
are  the  hay  loader  and  the  horse  pitchfork  ;  but  of  these  I 
will  say  nothing,  as  I  have  used  neither  of  them.  We  have 
our  reapers,  threshers,  wood  saws,  sulky  cultivators,  horse 
hoes,  steam  plows,  improved  harrows,  and  many  other  imple- 
ments of  improvement  pertaining  to  farming,  which,  if  taken 
advantage  of,  are  of  great  interest  ^and  profit  to  us ;  but  to 
have  all  these  things  and  not  use  them,  or  to  use  them  but 
little,  is  more  hurtful  than  beneficial,  for,  probably,  no  ma- 
chinery can  be  kept  in  repair  for  less  than  twelve  per  cent. 
With  the  price  of  land  from  fifty  to  one  hundred  dollars  an 
acre,  we  must  farm  it  more  extensively  and  thoroughly,  or 
we  shall  find  that  our  profits  are  very  small. 

The  leading  agriculturists  of  Europe  at  the  present  time 
are  the  English,  Scotch,  Dutch,  and  Germans,  and  we  have 
but  to  observe  in  the  massive  population  of  those  nations, 
that  the  support  and  success  of  a  country  depend  upon  a  per- 
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feet  cultivation  of  its  soil.  The  security  of  a  nation  rests 
upon  agriculture.  When  agriculture  receives  marked  atr 
tention,  then,  apd  then  only,  can  that  nation  be  powerful  in 
commercial,  civil  and  military  affairs.  A  crowded  popula- 
tion in  any  country  calls  for  the  best  system  of  agriculture. 
The  farmer  should  no  longer  follow  in  the  paths  of  by-gone 
years,  when  physical  strength  only  was  used,  attended,  too 
frequently,  with  small  profits. 

Truths  that  were  once  only  hidden  mysteries  are  now  re- 
vealed, and  among  the  things  of  to-day  is  chemistry,  to  aid 
the  farmer  in  analyzing  his  soil,  which,  if  found  deficient  in 
elementary  substances,  can  be  readily  supplied. 

During  my  stay  in  England  last  summer  I  visited  many 
farms,  and  there  found  a  system  of  agriculture  far  in  ad- 
vance of  the  course  generally  followed  in  Vermont ; — while 
speaking  of  this  course  I  mean  the  way  in  which  the  com- 
mon farmers  conduct  their  farms.  Those  who  rent  their 
farms  pay  from  fifteen  to  twenty-five  dollars  per  acre  an- 
nually, besides  taxes  and  other  expenses.  There  every  foot 
of  land  that  is  available  is  cultivated,  and  every  shovelful 
of  manure  is  saved,  and  very  great  pains  taken  to  collect 
everything  that  is  perishable  and  use  it  in  the  compost  heap, 
which,  with  their  skill,  results  in  very  large  and  bountiful 
crops. 

The  pastures  and  ftieadows  are  unlike  ours,  for  when  once 
seeded  down  they  remain  in  grass  ever  after.  The  grass 
instead  of  running  out  improves  from  year  to  year, — with  a 
top  dressing  occasionally.  They  usually  top  dress  with 
phosphate  to  supply  those  parts  taken  from  the  land,  such 
as  bones,  blood,  hair,  horns,  wool,  &c.  The  meadow  lands 
are  generally  dressed  with  common  barn  yard  manure,  which 
contains  the  elements  that  were  taken  off  in  the  hay  crop,  of 
which  they  usually  get  from  two  to  three  tons  per  acre^  Tb^Q 
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rest  of  the  farm  is  tillage,  and  farmed  on  a  rotation.  In  so 
doing  the  land  is  plowed  every  year,  bearing  a  crop  of  grain 
or  roots  without  being  seeded  to  grass.  A  four  year  rota- 
tion is  generally  adopted :  The  firstyear  fallowed  till  June, 
then  sowed  to  turnips  and  roots ;  the  next  year  barley  or 
oats,  seeded  with  clover ;  third  year,  clover ;  fourth  year 
wheat ;  and  it  is  surprising  to  see  the  amount  of  produce 
grown  and  the  amount  of  stock  raised,  on  a  farm  of  one 
hundred  acres. 

The  thought  occurred  to  me  that  perhaps  American  farm- 
ers might  adopt  a  similar  plan.  Who  can  say  that  it  is 
good  farming  to  own  one  hundred  acres  of  land,  and  in  that 
one  hundred  acres  have  seventy-five  acres  of  pasturing  to 
keep  the  stock  five  months  in  the  year,  when  the  remaining 
twenty-five  acres  that  is  under  cultivation  keeps  the  stock 
seven  months  or  the  remainder  of  the  year,  besides  produc- 
ing grain  that  is  sold  and  fed  to  the  swine  and  poultry,  and 
vegetables  used  by  the  family. 

If  a  piece  of  old  pasture,  when  plowed,  can  be  made  to 
produce  two  tons  of  hay  on  one  acre,  I  see  no  reason  why 
we  could  not  make  the  seventy-five  acres  produce  the  same 
either  in  hay,  or  its  equivalent  in  pasturing,  grain  or  roots. 
I  believe  that  we  can  pursue  a  rotation.  Our  land  is  equally 
as  good  as  theirs,  for  the  soil  of  England  has  been  cnltiva- 
•ted  over  two  thousand  years,  and  the  elements  that  were  in 
it  at  that  time  must  be  greatly  diminished,  hence  such  land 
can  only  produce  its  crop  in  proportion  to  the  amount  of 
fertilizers  applied,  and  these  are  applied  directly  to  the  crop 
to  be  grown,  that  is,  the  farmer  applies  those  fertilizers  con- 
taining the  constituent  parts  of  the  plant  which  he  intends 
to  grow.  The  soil  is  like  a  sponge  in  holding  water  and 
containing  the  parts  which  are  taken  up  by  the  roots  of 
plants,  but  as  our  climate  is  unlike  that  of  England,  a  like 
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rotation  might  not  be  profitable,  but  we  can  adopt  one  suited 
to  Vermont,  or  to  our  particular  farms  or  locations.  Our 
grass  land  needs  plowing  once  in  eight  or  ten  years,  and  I 
would  suggest  that  every  farmer  use  a  rotation  best  suited 
to  his  own  land,  or  as  circ  .instances  may  require. 

I  believe  that  an  eight  year  rotation  might  be  used  with 
profit  generally.  This,  allowing  the  farm  twenty  acres  of 
wood  land,  would  leave  eight  ten-acre  fields.  As  labor  is 
scarce  and  high,  all  wish  to  manage  with  as  little  help  as 
possible.  I  think  on  that  account  grass  may  be  grown  with 
as  much  profit  as  anything,  so  I  would  apply  grass  to  my 
rotation  if  convenient.  This  course,  in  going  around  the 
eight  ten-acre  fields  in  eight  years,  would  allow  me  to  have 
one  ten  acre  field  in  corn  or  roots  ;  second  year- in  wheat, 
barley,  oats,  or  some  other  grain  crop,  seeded  to  grass ;  the 
next  two  years  mowed  for  hay,  and  the  next  four  years  in 
pasture.  I  think  this  to  be  about  equally  divided  for  the 
keeping  of  stock  summer  and  winter,  supposing  the  owner 
to  feed  all  the  crops  on  his  farm.  By  using  a  rotation  and 
feeding  all  our  produce  on  the  farm,  I  believe  we  can  keep 
two-thirds  more  stock  than  the  majority  of  farmers  do  at  the 
present  time,  and  farms  would  be  all  under  cultivation. 
We  should  have  ten  acres  in  hoed  crops,  ten  acres  in  grain, 
and  at  a  very  low  estimate  we  should  get  300  bushels  of 
potatoes,  or  1000  bushels  of  ruta  bagas  or  mangolds  per 
acre,  and  four  or  five  hundred  bushels  of  grain  annually. 

After  the  old  mode  of  farming,  we  keep  our  cattle  through 
the  winter  on  hay  and  straw,  without  roots,  and  believe 
ourselves  fortunate  if  they  do  not  lose  flesh ;  but  many  of 
the,  farmers  let  cattle  lose  in  the  winter  all  the  flesh  they 
gained  in  the  summer,  when  by  feeding  them  a  liberal  sup- 
ply of  roots  we  can  grow  them  as  well  in  the  winter  as  in 
the  summer.     It  might  be  a  question  with  some  how  to  get 
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manure  to  use  on  the  first  ten  acres,  but  I  have  always  no- 
ticed that  the  farmer's  manure  heap  was  in  proportion  to  the 
amount  of  stock  kept.  Aa  phosphate  is  the  very  best 
fertilizer  for  roots  that  can  be  used  as  far  as  it  will  go  for 
corn,  and  fodder-corn  if  desirable  to  raise  any,  a  few  bar- 
rels of  phosphate  can  be  bought  for  the  remainder,  and,  if 
the  season  is  favorable  a  good  crop  may  reasonably  be  ex- 
pected, and  that  crop  fed  out  with  the  other  products.  The 
next  year  there  will  be  plenty  of  manure. 

We  labor  under  some  disadvantages  in  comparison  with 
the  English  farmer.  Our  land  is  rough  and  in  many  places 
unsubdued,  remaining  very  nearly  in  the  wild  state  of  nature 
— yet  we  enjoy  some  advantages  over  them,  inasmuch  as  our 
land  is  comparatively  new  and  rich.  Still  it  is  often  said 
that  our  farms  are  running  out.  Sirs,  I  have  often  thought 
to  run  out  our  land  would  be  an  impossibility.  Look  at  the 
American  forests  which  have  stood  for  ages  ;  the  annual  fall 
of  the  leaves  is  continually  enriching  the  ground  just  as  it 
is  with  other  vegetation,  and  when  the  crop  taken  is  return- 
ed the  soil  will  produce  other  plants  equally  as  well,  which 
can  be  greatly  improved  by  cultivation ;  but  when  only  part 
of  the  vegetable  growth  is  returned,  then,  and  then  only,  is 
the  soil  reduced  in  its  qualities.  Nature  does  not  slumber, 
and  when  we  fail  to  scatter  the  seeds  of  more  useful  plants 
over  our  fields,  nature,  in  her  effort  to  produce,  will  vegetate 
a  growth  of  weeds,  showing  us  that  if  we  neglect  our  duty, 
nature  is  continually  doing  hers. 

We  should  strive  to  improve  the  natural  quality  of  our 
soil.  Probably  nothing  would  improve  our  land  so  much  as 
under-draining,  but  as  land  is  cheap,  and  labor  is  scarce  and 
high,  with  no  law  to  compel  our  neighbor  to  give  us  an  out- 
let, we  shall  have  to  wait  for  some  time  to  come  before  we 
54 
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can  profitably  adopt  a  thorough  system  of  drainage.  Bat 
we  can  see  that  our  land  is  thoroughly  plowed.  Too  much 
care  cannot  be  taken  in  this,  for  if  our  land  is  ever  so  rich,  • 
we  cannot  gain  a  full  profit  unless  it  be  suflSciently  plowed, 
pulverized,  and  prepared  in  a  manner  fit  to  receive  the  seed, 
while  if  so  prepared,  with  care,  we  are  quite  sure  to  reap  a 
good,  or  at  least,  a  fair  crop. 

I  am  aware  that  some  of  our  pastures  are  rough  and  very 
difficult  to  till,  and  I  know  of  only  two  ways,  one  of  which 
we  must  follow :  Either  to  pasture  them  as  long  as  we  can 
get  a  little  herbage,  or  let  them  go  back  into  forests  ;  and  I 
think  the  latter  preferable,  as  wood  is  growing  scarce  in  Ver- 
mont. 

Rotation  divides  labor  more  evenly  throughout  the  year. 
Our  crops  are  more  varied.  The  manure  is  composed  of  the 
constituents  of  more  kinds  of  feed,  and  the  better  the  feed 
the  better  the  manure  ;  and  with  this  mode  of  farming  I  be- 
lieve our  farms  would  greatly  improve,  as  they  would  all  be 
under  cultivation  once  in  eight  years.  We  should  not  see  so 
many  fields  covered  with  brakes,  briars,  weeds  and  bushes, 
a  disgrace  and  an  eye-sore  to  the  owner,  or  at  least  to  any 
one  who  has  any  pride  as  a  farmer;  but  we  should  see  more 
and  better  cattle,  sheep  and  horses,  and  more  and  better 
manure,  consequently  more  grass;  and  how  much  more 
pleasant  would  it  be  for  our  families,  and  profitable  to  all, 
were  our  farms  all  smooth,  neat,  and*  well  managed.  They 
would  double  and  treble  in  price,  because  they  would  double 
and  treble  in  production.  We  should  hear  less  of  our  sons 
being  dissatisfied  in  staying  at  home.  We  should  have 
enough  to  satisfy  the  craving  desires  of  any  ambitious  young 
man. 

There  are  many  things  in  connection  with  this  which  might 
be  spoken  of,  but  1  think  they  will  come  more  properly  un- 
der some  other  head.  I  hope  that  my  brother  farmers  will 
give  this  subject  their  candid  consideration,  for  the  more  they 
look  it  over,  I  think,  the  better  they  will  like  it. 
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PETER  COLLIER,  SECRETARY  OF  THE  BOARD. 


CONSTITUENTS  OP  PLANT  POOD  AND  WHENCE  OBTAINED. 

During  the  last  half  century  there  have  been  made  in  this 
country,  England,  France,  and  Germany,  careful  analyses, 
amounting  in  the  aggregate  to  some  thousands,  of  the  vari- 
ous grasses,  grains,  roots  and  fruits,  the  development  and 
culture  of  which  is  the  chief  concern  of  the  agriculturist. 

These  analyses  all  show  that  the  sources  of  supply  whence 
the  vegetable  world  derives  its  food  are  the  atmosphere  and 
the  earth,  and  that  though  receiving  but  comparatively  a 
small  percentage  from  the  earth,  (from  1  to  5  per  cent.,  as  a 
general  thing,)  this  amount  is  invariable  within  narrow  lim- 
its and  indispensable.  These  analyses  show  further,  that, 
of  the  65  elements  existing  on  the  earth,  plants  select  for 
their  food  but  a  small  number,  chief  among  which  are  car- 
bon, oxygen,  hydrogen,  nitrogen,  calcium,  magnesium, 
potassium,  sodium,  iron,  sulphur,  phosphorus,  silicon  and 
chlorine.  Occasionally  certain  other  elements  are  found, 
but  their  presence  appears  to  be  rather  accidental  than  nec- 
essary. Of  the  list  above  given,  the  first  four  mentioned  are 
obtained  directly  or  indirectly  from  the  atmosphere,  the  re- 
mainder are  furnished  by  the  soil. 
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Moreover  these  analyses  still  further  show,  that  while  dif- 
ferent plants  vary  widelj  in  the  relative  amounts  of  the 
various  elements  which  they  require  as  food,  this  diflference* 
is  in  amount  rather  than  in  kind,  since  almost  without  excep- 
tion every  plant  known  requires  for  its  growth  each  of  the 
elements  given  in  the  list  above  ;  but  it  is  also  noteworthy 
that  certain  families  of  plants,  allied  to  each  other  more  or 
less  closefy,  resemble  each  other  in  the  food  necessary  to 
their  growth ;  i.  e.,  the  cereals,  as  a  class,  require  large 
amounts  of  phosphorus  and  potassium ;  the  grasses  and 
straw  large  amounts  of  silicon  and  potassium  ;  the  clovers 
large  amounts  of  potassium  and  calcium;  the  root  crops 
large  amounts  of  potassium. 

Numerous  experiments  have  been  made  with  soils  arti- 
ficially prepared,  in  which  there  existed  no  food  available  to 
the  plant,  other  than  it  might  derive  from  pure  water  and 
the  atmosphere,  and  in  every  case  it  has  been  found  that  so 
soon  as  the  growing  plant  had  exhausted  the  scanty  supply 
of  nutriment  stored  up  in  the  seed,  it  has  withered  and  died. 
Similar  experiments  have  been  tried  where  the  plant  has  been 
supplied  with  such  food  as  analyses  had  shown  them  to  need, 
and  such  plants  have  grown  and  perfected  their  seed. 

Obviously,  from  the  above  experiments,  the  conclusion  is 
inevitable  that  plants  resemble  animals  in  this,  that  they  de- 
mand certain  supplies  of  food  for  their  development,  and  it 
is  also  true  that  since  the  various  kinds  of  food  adapted  to 
plant  life  is  simpler  in  its  composition,  being  derived  from 
mineral  compounds  present  in  the  earth,  it  has  not  that  wide 
and  almost  unlimited  choice  of  food  which  is  presented  to 
animals,  whose  food,  unlike  that  of  the  plant,  belongs  to  or- 
ganic and  more  complex  compounds,  many  of  which,  though 
widely  different  in  physical  character,  are  closely  related  in 
chemical  composition,  and  capable,  the  one  or  the  other  alike. 
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of  giving  to  the  animal  organization  those  proximate  con- 
stituents necessary  to  its  growth  and  perfection.  If  now  we 
'examine  the  earth,  whence  the  supplies  of  plant  food  are  pri- 
marilj  derived,  we  shall  find  that  those  elements  taken  from 
it  by  the  plant  differ  very  widely  in  their  comparative  abun- 
dance, and  that  while  two  or  three  of  them  make  up  .the 
greater  part  of  most  soils,  some  others  are  present  in  but 
small  quantity,  while  others  still  constitute  but  a  very  small 
fraction  of  a  per  cent,  of  the  total  amount.  And  yet  so 
small  is  the  absolute  amount  actually  needed  by  the  plant, 
and  with  such  marvelous  success  are  the  roots  adapted  to 
search  out  and  assimilate  these  scanty  supplies,  that  the 
plant  ordinarily  thrives  well  when  placed  upon  virgin  soil. 

EXHAUSTION   OP  SOILS. 

But  if  successive  crops  are  removed  from  the  soil,  without 
any  return  of  these  mineral  matters  which  are  necessarily 
carried  off  in  them,  there  generally,  if  not  invariably,  comes 
a  time  when  a  marked  decrease  in  the  annual  harvest  is  seen, 
which  decrease  continues  until  it  reaches  a  point  at  which  it 
steadily  remains,  with  no  further  perceptible  change  in  eith- 
er direction..  If  now  we  consider  the  process  of  formation 
through  which  our  soils  have  passed,  we  shall  see  that  those 
supplies  of  mineral  food  have  been  derived  from  the  gradual 
disintegration  and  decay  of  the  rocks,  which  are  themselves 
composed  of  these  very  mineral  constituents,  and  that  this 
decay  and  disintegration  is  constantly  going  on  in  the  soil, 
thus  adding  successive  supplies  of  mineral  food.  Adding  it 
in  this,  that  though  present  in  the  soil  before,  it  was  as  it 
were,  locked  up  in  chemical  compounds  and  mechanical  con- 
ditions which  rendered  it  unavailable  to  the  plant.  Decay, 
then,  and  disintegration  results  in  breaking  up  these  chemi- 
pal  compounds  into  simple  ones,  and  overcoming  these  me- 
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chanical  conditions  by  pulverization  so,  as  it  were,  to  un- 
lock these  supplies  and  furnish  them  to  the  plant. 

If  now  the  natural  changes  going  on  in  the  soil  are  suf- 
ficient to  liberate  annually  from  these  insoluble  compounds 
as  much  of  those  mineral  constituents  as  the  crop  removes, 
it  is  clear  that  practically  exhaustion  could  never  result.  In 
practice  it  is  found  almost  invariably,  that  exhaustion  is 
soon  effected  of  one  or  another  of  the  necessary  constitu- 
ents, and  which  one  is  soonest  exhausted  depends,  fij-st,  up- 
on the  amount  present  in  the  soil  and  annually  liberated, 
and  second,  upon  the  kind  of  crop  grown ;  since,  as  we  have 
seen,  the  demand,  made  upon  the  soil  for  food,  differs  with 
the  crop,  certain  crops  requiring  large  amounts  relatively  of 
one  constituent,  and  other  crops  large  amounts  relatively  of 
some  other. 

Another  point  is  to  be  observed,  that  since  the  plant  de- 
rives all  its  food  through  the  roots,  it  is  capable  only  of  tak- 
ing up  into  its  circulation  and  assimilating  such  food  as  ex- 
ists in  solution.  Mineral  food,  then,  to  be  available  to  the 
plant,  must  exist  either  in  solution  or  in  a  soluble  condition. 
This  will  account  for  the  prompt  action  which  follows  an 
application  of  liquid  stable  manure,  and  it  is  often  the 
case  that  this  liquid  portion,  owing  to  the  presence  of  a 
large  amount  of  soluble  matters  dissolved  in  it,  is  far  more 
valuable  than  the  solid  portion,  which  often  is  comparatively 
worthless. 

EXHAUSTION  NEVER  COMPLETE. 

It  follows,  then,  that  exhaustion  is  rarely  if  ever  general, 
but  is  due  to  the  removal  of  one  or  another  of  those  con- 
stituents necessary  to  the  growth  of  the  plant ;  and  absurd 
as  would  be  the  practice  of  that  physician  who  would  with 
a  single  remedy  hope  to  alleviate  all  manner  of  disease, 
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rheumatism,  fever  or  cholera  morbus,  so  is  it  to  hope  that 
exhaustion  of  the  soil  is  to  be  cured  by  the  application  of 
any  special  fertilizer. 

Among  the  mineral  constituents  taken  up  as  food  by  the 
plant,  there  are  only  two  which  are  likely  to  be  exhausted, 
since  they  are  present,  generally,  not  only  in  small  quantity 
in  the  soil,  but  are  taken  up  relatively  in  large  quantity  by 
the  plant.  These  two  are  potassium  and  phosphorus,  the 
former  being  the  characteristic  ingredient  of  potash,  the  lat- 
ter of  phosphoric  acid.  Since  by  no  means  known  to  us, 
is  it  possible  to  convert  one  element  into  another,  the  only 
way  by  which  we  can  replace  in  our  soils  these  constituents 
is  by  adding  to  the  soil  those  substances  which  contain 

POTASSIUM   AND  PHOSPHORUS. 

We  find  the  former  present  in  wood  ashes,  having  been 
taken  by  the  wood  from  the  soil  during  its  growth.  This  is 
perhaps  the  most  available  source  of  this  valuable  fertilizer, 
although  recently  there  has  been  found  in  Stassfurt,  Germany, 
a  large  deposit  of  certain  minerals  rich  in  potassium,  and 
which  probably  will  soon  compete  with  ashes  as  a  source  of 
potassium,  since  ashes  are  becoming  scarce,  and  since  also 
the  potassium  compound  they  contain  is  more  valuable  for 
other  uses  in  the  arts.  These  Stassfurt  minerals  contain 
potassium  in  the  form  of  chloride  or  sulphate,  and  with  the 
increasing  culture  of  root  crops  in  this  country,  the  potas- 
sium necessary  to  their  growth  must  be  supplied  more  abun- 
dantly to  our  soils  than  formerly ;  and  these  new  supplies 
bid  fair  to  meet  at  a  moderate  cost  .the  demand  for  this  ele- 
ment. Phosphorus,  the  second  mineral  constituent,  is  pres- 
ent in  even  smaller  quantities  in  the  soil  than  is  potassium, 
and  is  one  of  the  most  important  of  the  constituents  of 
plants,  especially  of  the  cereals,  since  nearly  one-half  the 
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entire  amount  of  the  mineral  matter  present  in  the  cereal 
grains  consists  alone  of  the  compound  of  phosphorus  and 
oxjgen,  known  as  phosphoric  acid.  The  natural  sources 
whence  this  important  element  is  obtained  are  bones,  gu- 
anos, apatite  (a  mineral  resembling  very  closely  in  chemi- 
cal composition  burned  bones,)  and  certain  phosphatic  de- 
posits existing  in  certain  sections,  as  in  South  Carolina. 
All  of  these  substances  are  used  by  different  manufacturers 
of  superphosphates.    ' 

Since  in  the  animal  the  bony  as  well  as  the  other  tissues 
are  constantly  undergoing  waste  and  replacement,  we  should 
expect  and  do  find  in  the  liquid  excretions  evidence  of  such 
waste  in  the  presence  of  large  amounts  of  phosphates,  while 
on  the  other  hand,  it  is  a  fact  recognized  by  all  farmers  that 
their  animals  must  have  certain  quantities  of  food  capable 
of  replacing  such  waste,  and  in  its  absence,  the  use  of  ground 
bone  for  this  purpose  is,  whether  advisable  or  not,  quite 
general.  Obviously,  then,  it  is  of  the  first  importance  to  the 
keeper  of  stock,  that  this  important  supply  of  this  indis- 
pensable element  in  plant  food  be  not  allowed  to  go  to 
waste,  as  is  too  generally  the  practice. 

Other  mineral  fertilizers  are  applied  to  the  soil,  and 
often  with  most  beneficial  results,  though  often  the  theory 
of  their  action  is  a  matter  of  conjecture.  Of  these  lime  and 
plaster,  or  gypsum  (a  compound  of  sulphuric  acid  and  lime,) 
may  be  mentioned.  Although  lime  is  necessary  to  nearly 
if  not  all  kinds  of  plant  life,  there  are  few  if  any  of  our 
soils  in  which  it  is  not  present  in  quantity  far  beyond  the 
wants  of  the  plant  for  direct  food.  But  owing  to  its  chemi- 
cal action,  not  only  upon  the  earth  itself,  but  also  upon  those 
decaying  vegetable  matters  present  in  the  soil,  it  probably 
serves  to  liberate  for  the  plant  and  make  available  these 
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supplies  of  food  present,  but  which  the  plant  unaided  can- 
not appropriate.  It  is  found  to  be  a  valuable  addition  to 
the  compost  heap,  hastening  disintegration  and  decay,  and 
bringing  the  various  matters  present  into  a  condition  adapted 
to  the  use  of  the  plant.  The  same  may  be  said  of  the  ac- 
tion of  plaster,  which  by  its  solubility  in  water  is  carried 
down  into  the  earth,  decomposing  those  minerals  present, 
and  unlocking  their  stores  of  plant  food,  although  both  the 
constituents  of  plaster  are  invariable  components  of  the 
ash  of  plants.  But  it  is  found  generally  that  an  amount  of 
lime  or  plaster  far  greater  than  is  necessary  to  the  plant  as 
direct  food  may  be  advantageously  put  upon  the  soil. 

Of  those  constituents  necessary  to  the  plant  which  are  de- 
rived from  the  atmosphere,  it  is  generally  believed,  that 
there  is  furnished  to  the  plant  an  abundant  supply  at  all 
times,  with  the  exception  alone  of  nitrogen. 

NITROGEN. 

This  important  element,  although  constituting  about  four 
fifths  of  the  atmosphere,  is  nevertheless  useless  to  the  plant 
in  this  condition,  since  the  plant  is  able  to  make  use  oi^ly  of . 
those  compounds  of  nitrogen  which  are  at  hand,  and  it  is 
often  found  that  most  beneficial  results  follow  the  applica- 
tion of  some  nitrogenods  fertilizer.  The  natural  sources 
whence  are  obtained  these  compounds  of  nitrogen  are  saltpe- 
ter and  Chili  niter,  but  these  supplies  are  limited  and  their 
prices  too  high  to  admit  of  general  use.  Another  abundant 
source  is  in  the  decomposition  of  animal  or  vegetable  ma^ 
ters  containing  nitrogen,  as  upon  decomposition  these  nitro- 
genous matters  yield  ammonia  or  nitric  acid,  both  rich  in 
nitrogen  and  capable  of  assimilation  by  the  plant.  By  the 
distillation  of  bituminous  coal,  the  small  amount  of  nitro- 
gen present  goes  off  as  anunonia,  and  is  collected  and  sold 
66 
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as  sulphate  of  ammonia.  By  the  decomposition  of  the  an- 
imal refuse  obtained  by  expressing  the  oil  from  fish,  an 
abundant  and  cheap  supply  of  nitrogen  compounds  is  fur- 
nished, and  indeed  this  is  the  supply  principally  relied  upon 
by  the  manufacturers  of  manures  for  furnibhing  the  nitro- 
gen in  their  products.  Guanos  also  contain  often  large 
amounts  of  nitrogenous  compounds. 

But  it  is  found  that  certain  plants  possess  the  property  of 
assimilating  and  storing  up  in  their  roots,  stalks  and  leaves 
large  supplies  of  nitrogen,  and  thus  are  enabled  to  gather 
and  retain  this  valuable  constituent  for  the  use  of  other 
plants  which  may  be  unable  to  secure  enough  for  their  own 
growth.  Among  those  plants  possessing  this  property  in  an 
eminent  degree  is  clover,  whose  roots  amount  in  weight  to 
two  thirds  of  the  stem  and  leaves,  and  a  good  crop  of  which 
will  thus  leave  upon  the  soil,  even  after  the  removal  of  the 
clover  as  hay,  from  150  to  200  lbs.  of  nitrogen  to  the  acre, 
a  supply  abundant  to  meet  the  wants  of  any  other  crop,  as 
of  wheat,  which  is  unable  to  secure  nitrogen  enough  of 
itself.  We  see  then  the  important  part  that  clover  plays  in 
what  is  known  as  ^^  Rotation."  Indeed,  many  farmers  think 
that  they  can,  by  means  of  clover,  secure  their  supplies  of 
nitrogen  cheaper  than  in  any  other  way. 

The  demand  for  these  three  constituents  of  plant  food, 
potassium,  phosphorus,  and  nitrogen,  has  created  the  busi- 
ness of  the  manufacture  and  sale  of  commercial  fertilizers. 
That  the  return  of  these  to  the  soil  is  indispensable  to  con- 
tinued fertility  may  be  regarded  as  settled,  since  in  one  way 
or  another  this  is  done  in  every  agricultural  section  of  the 
world,  and  it  is  beyond  question  that  in  those  countries 
where  the  use  of  fertilizers  has  been  most  extensive,  there 
we  find  the  greatest  increase  in  agricultural  productions. 
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IMPORTANCE   OP  PHOSPHORIC  ACID. 

The  cereal  crop  of  Great  Britain  annually  removes  about 
92,000  tons  of  phosphoric  acid  from  her  soil,  while  to 
replace  this,  there  is  an  annual  sale  of  superphosphates 
amounting  to  250,000  tons.  If  now  we  estimate  the  aver- 
age content  of  phosphoric  acid  at  12  per  cent.,  and  it  is 
doubtless  somewhat  above  that,  we  have  an  aggregate  of 
30,000  tons  of  phosphoric  acid,  or  about  onfe  third  of  the 
amount  required  by  the  crop.  It  must  also  be  remembered 
that  England  is  a  great  importer  of  cereals,  and  that  the 
consumption  of  these,  and  the  careful  preservation  of  all 
manures,  and  their  application  to  the  soil,  is  at  least  suffi- 
cient to  make  up  the  two  thirds  of  phosphoric  acid  which 
still  remain  unprovided  for.  Not  only  is  the  loss  made  up, 
but  in  fact  the  productiveness  of  English  farms  has  very 
greatly  increased  during  the  past  quarter  century.  In  the 
above  calculations  no  account  has  been  made  of  those  con- 
stant additions  made  available  in  the  soil  by  disintegration, 
nor  of  the  large  quantities  of  guano,  ground  bone,  and 
other  fertilizers,  rich  in  phosphoric  acid,  upon  which  no  esti- 
mate can  be  made. 

For  the  purpose  of  comparison  the  following  table  has 
been  prepared  from  the  latest  census  returns,  from  which 
the  immense  agricultural  importance  of  this  question  may 
be  seen. 


Great  Britain. 
United  States. 
Vermont 


Bushels  Cereals. 


355,000,000 

1,386,000.000 

6,363,000 


Welgbl  In  tons. 


10,652,000 

35,680,000 

131,000 


Hlneniaut- 

ter  In  bint, 


286,000 

666,000 

8,000 


Phosphoric 
Acid  In  tons. 


92,000 

272,000 

937 


From  the  above  table  it  will  be  seen  that  our  crop  of 
cereals  annually  removes  from  our  Vermont  soil  3,000  tons 
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of  mineral  matters,  contaiDing  937  tons  of  phosphoric  acid. 
Were  our  agriculture  carried  to  as  high  a  level  as  is  that  of 
England,  we  should  return  to  our  grain  lands  annually  about 
2,600  tons  of  superphosphates. 

That  the  judicious  use  of  such  fertilizers  is  to  be  not  only 
recommended  but  persistently  urged,  is  manifest  from  the 
above  considerations.  -In  the  above  table  it  will  be  ob- 
served that  the  ratios  between  the  total  number  of  bushels, 
the  total  wei^t,  and  the  total  mineral  matter  of  the  cereals 
of  the  United  States  and  Great  Britain  vary  greatly.  This 
apparent  error  is  due  to  the  enormous  crop  of  Indian  corn 
raised  in  the  United  States,  (over  760,000,000  bushels,)  the 
percentage  of  mineral  matter  of  which  is  about  three-fourths 
that  of  other  cereals. 

COMMERCIAL  FERTILIZEBS. 

The  great  demand  for  fertilizers,  for  some  thing  which 
should  restore  fertility  to  exhausted  fields,  which  may  bring 
back  once  more  the  bountiful  crops  of  the  past  century,  has 
causeijl  an  extensive  business  to  spring  up  in  their  manufac- 
ture. But  so  great  has  been  the  ignorance  among  our  far- 
mers as  to  the  fundamental  principles  of  plant  growth,  that 
the  field  has  been  a  fruitful  one  to  the  knaves,  and  the  mar- 
kets have  been  filled  with  many  so  called  fertilizers,  which, 
not  only  worthless  themselves,  have,  while  defrauding  the 
farmer  of  his  money,  caused  him  far  greater  injury  in 
wholly  undermining  his  confidence  in  scientific  agriculture. 

Obviously  the  only  thorough  remedy  is  in  incieased  in- 
telligence, but  until  this  is  brought  about,  the  only  safe 
method  will  be  for  the  farmer  to  purchase  only  such  fertili- 
zers as  have  an  established  reputation,  and  the  manufacture 
of  which  is  under  the  control  of  those  competent  for  tha 
work. 
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Having  decided  what  constituent  he  wishes  to  add  to  his 
land,  the  intelligent  farmer  will  secure  it  at  the  lowest  mar- 
ket price,  remembering  that  a  fertilizer  may  be  cheap  at 
$150,  or  dear  at  lllO  a  ton.  In  several  of  the  states,  the 
manufacturers  and  dealers  are  compelled  by  law  to  afSx  to 
each  package  of  their  fertilizer  a  label  showing  plainly 
the  constituents  present  in  the  fertilizer  and  the  per  centage 
composition^  and  in  case  the  article  sold  fails  to  answer  this 
analysis,'legal  damages  may  be  recovered  from  the  seller. 
Some  such  law  it  is  important  should  exist  in  our  own  state, 
as  it  would  prove,  alike  to  the  honest  manufacturer  and  con- 
sumer, a  protection  from  the  ignorant  or  unprincipled,  who 
at  present  sufier  only  in  seeing  a  steadily  decreasing  demand 
for  their  wares,  as  their  true  character  becomes  known. 
With  such  a  law  enforced  the  purchaser  would  have  no  dif- 
ficulty in  securing  what  he  wished,  buying  it  as  intelligently 
as  he  would  any  other  product  in  the  market.  It  is  earnestly 
to  be  hoped  that  the  time  will  soon  come  when  our  crops  will 
be  as  judiciously  fed  as  our  stock  ;  when  the  conditions  fa- 
voring the  complete  development  of  wheat,  and  corn,  and 
clover  shall  be  as  well  known,  and  in  practice  as  rigidly  ob- 
served, as  are  those  relating  to  the  growth  of  horses,  sheep 
and  swine.  From  generation  to  generation  certain  practi- 
ces have  obtained  in  agriculture,  a  certain  routine  has  been 
followed,  and  success,  more  or  less  marked,  has  resulted, 
but  as  regards  an  accurate  knowledge  of  the  fundamental 
principles  involved,  it  must  be  confessed  that  very  few  of  our 
farmers  are  advanced  much  beyond  those  who  cultivated  the 
fertile  valleys  of  the  Nile  in  the  days  of  the  Pharaohs.  In- 
telligence, then,  is  the  ultimate  hope,  and  all  other  means  are 
but  temporary  and  partial. 
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MONET  VALUE  OP  FERTILIZERS. 

The  market  value  of  fertilizers  should  be  governed  by  the 
value  of  the  various  constituents  they  contain.  In  the  case 
of  nearly  if  not  all  the  commercial  fertilizers,  their  value 
depends  upon  the  amounts,  respectively,  of  phosphoric  acid, 
potash  and  ammonia  they  contain,  since  in  these  compounds 
we  have  those  important  elements  of  plant  food,  phosphorus, 
potassium,  and  nitrogen.  But  as  the  plant  can  onl^'  take  up 
those  substances  which  are  soluble,  it  is  necesbary  to  take 
into  consideration  the  condition  in  which  these  elements 
exist.  Feldspar  contains  from  10  to  15  per  cent,  potash,  but 
owing  to  its  extreme  insolubility  it  is  practically  worthless 
as  a  fertilizer.  So,  too,  the  mineral  apatite,  the  phosphates 
of  South  Carolina,  and  other  mineral  phosphates,  though 
rich  in  phosphoric  acid,  are  worthless  as  plant  food.  If  we 
bury  the  skeleton  of  a  horse,  it  may  stay  in  some  soils 
almost  unchanged  for  a  hundred  years,  but  treat  it  with  sul- 
phuric acid,  and  it  all  becomes  soluble,  and  every  atom  can 
be  taken  up  at  once  by  vegetation.  The  same  may  be  said 
of  horn,  leather  chips,  Ac,  .insoluble  compounds  rich  in 
nitrogen,  but  yet  of  very  little  if  any  value  if  applied  di- 
rectly to  the  soil.  Several  eminent  agriculturalists  and 
chemists  have  made  estimates  of  the  value  of  these  several 
ingredients,  and  in  the  main  there  has  been  pretty  close 
agreement.  Prof.  Johnson,  the  Chemist  of  the  Connecticut 
Board  of  Agriculture,  in  the  report  of  that  board  for  the 
year  1869,  page  378,  after  discussing  this  question  of  prices, 
concludes  by  adopting  the  following  scale  : 

Soluble  phosphoric  acid 16i  c.  per  pound. 

Insoluble  phosphoric  acid 6    c.         " 

Nitrogen 30    c.         " 

Potash 7    c.        " 
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Nitrogen  at  30  cents  per  pound  is  almost  exactly  equal  to 
ammonia  at  25  cents.  That  these  prices  may  be  relied  upon 
as  very  near  a  fair  estimate,  it  may  be  well  to  add  that  they 
are  derived  from  comparisons  of  price  lists  made  out  by 
such  eminent  chemists  and  agriculturists  as  Professors 
Voelcker  and  Way,  of  England,  Prof.  Stoeckhart,  of  Ger- 
many, Hon.  S.  L.  Goodale,  Secretary  of  the  Maine  Board  of 
Agriculture,  and  Col.  Weld,  of  New  York.  It  must,  how- 
ever, be  borne  in  mind  that  under  phosphoric  acid  insoluble 
in  water  we  may  have  it  in  several  conditions  of  insolubil- 
ity, depending  upon. the  material  employed  in  its  manufac- 
ture, and  that  while  for  the  phosphoric  acid  found  in  bone 
dust,  the  above  price,  6  cents,  is  not  too  high,  the  same  con- 
stituent in  powdered  apatite  would  be  far  less  valuable,  and, 
applied  upon  the  soil,  practically  worthless.  For  a  com- 
plete understanding,  then,  of  the  value  of  insoluble  phos- 
phoric acid,  it  is  necessary  to  know  the  source  whence  it  is 
derived,  whether  from  mineral  phosphates,  guanos,  or  bones. 

SUPEBPHOSPHATES. 

But  within  the  past  few  years  a  new  and  important  ques- 
tion has  arisen  concerning  the  valuation  of  phosphoric  acid  in 
commercial  fertilizers,  which,  in  justice  to  the  numerous  man- 
ufacturers and  purchasers  of  these  products,  should  be  taken 
into  consideration.  In  order  to  approach  the  discussion  of  this 
matter  intelligently,  it  is  necessary  to  understand  the  general 
principles  in  the  manufacture  of  "  superphosphates,^*  This 
is  a  scientific  term,  implying  originally  a  certain  class  of 
salts  of  phosphoric  acid  soluble  in  water  in  distinction  from 
such  as  were  insoluble  ;  but  which  term  has  come  to  be  ap- 
plied technically  to  commercial  fertilizers  containing  phospho- 
ic  acid,  more  or  less  of  which  exists  in  this  condition  of  su- 
perphosphate, i.  e.,  soluble  in  water.    Common  phosphoric 
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acid  is  what  is  known  in  chemistry  as  a  tri-basic  acid,  i.  e., 
capable  of  unitinj^  with  three  parts  or  molecules  of  a  basic 
substance,  as  lime.  But  instead  of  lime,  water  may  be  sub- 
stituted, and,  if  for  two  parts  of  lime,  two  parts  of  water 
are  substituted,  we  have  a  superphosphate.  Li  bones,  the 
phosphoric  acid  is  united  wholly  to  lime,  and  in  this  form  is 
insoluble  in  water,  but  by  treating  bones  with  sulphuric  acid 
(oil  of  vitriol)  the  sulphuric  acid  will  remove  from  the  bones 
two-thirds  of  the  lime  and  substitute  in  its  place  water, 
and  in  this  form  the  bones  are  converted  into  a  soluble  con- 
dition. With  this  lime  removed  from  combination  with  the 
phosphoric  acid,  the  sulphuric  acid  unites  and  forms  sul- 
phate of  lime,  or,  as  it  is  commonly  known,  plaster  or  gyp- 
sum, so  that  this  must  be  a  constituent  of  all  geauiue  super- 
phosphates. Of  course,  if  sulphuric  acid  is  not  used  in  suf- 
ficient quantity,  an  amount  more  or  less  great  of  the  tri-basic 
phosphate  of  lime,  as  it  exists  in  bones  or  mineral  phos- 
phates, will  remain  undecomposed,  and  therefore  insoluble. 
This  is  found  to  be  the  case  in  many  superphosphates  pres- 
ent in  the  market,  and  indeed  owing  to  the  very  injurious 
effects  which  would  follow  from  an  excess  of  sulphuric  acid, 
above  that  needed  to  render  the  phosphoric  acid  soluble,  it 
is  generally  thought  best  not  to  attempt  the  liberation  of  the 
whole  of  the  phosphoric  acid.  We  have  then  as  regular 
constituents  of  a  commercial  superphosphate,  1st,  soluble 
phosphoric  acid,  existing  as  moLocalcic  pho^hate,  i.  e., 
having  as  two-thirds  of  its  base  water  and  one-third  lime, 
and  in  this  form  freely  dissolving  in  water ;  2d,  sulphate  of 
lime  (plaster)  from  the  union  of  sulphuric  acid  and  lime ; 
3d,  insoluble  phosphoric  acid  in  greater  or  less  amount,  ac- 
cording to  the  absence  of  sufficient  sulphuric  acid  to  decom- 
pose it. 
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RETURNED  OR  REVERTED   PHOSPHORIC    ACID. 

But  it  is  found  that  wheu  the  raw  materials  used  in  the 
manufacture  contain  appreciable  amounts  of  iron  or  alumi- 
na, as  is  the  case  in  most  of  the  mineral  phosphates  upon 
which  manufacturers  must  depend  for  their  supplies,  the 
soluble  phosphate  present  undergoes  a  change,  more  or  less 
rapid,  by  which  it  becomes  no  longer  soluble  as  before.  The 
chemical  principles  involved  in  this  change  are  imperfectly 
known,  but  it  results  in  the  formation  of  insoluble  phosphates 
of  iron  and  alumina,  with  the  reversion  of  the  soluble  lime 
phosphates  to  an  insoluble  condition.  These  insoluble  phos- 
phates, formed  from  constituents  previously  existing  in  a  sol- 
uble form,  are  termed  "  Reverted  or  Betxirned  PhosphateB^^ 
and  the  phosphoric  acid  present  in  them  is  estimated  as  re- 
verted or  returned  phosphoric  acid. 

Now  although  "  returned  "  to  the  insoluble  state  as  these 
are,  it  must  not  be  confounded  with  that  state  of  far  greater 
insolubility,  in  which  they  previously  existed  in  the  raw  ma- 
terial before  manufacture,  for  it  is  found  that  though  insolu- 
ble in  pure  water,  they  are  still  readily  soluble  in  water  hold- 
ing in  solution  various.salts  or  carbonic  acid,  and  inasmuch 
as  these  conditions  are  present  to  a  greater  or  less  extent  in 
the  soil,  the  so  called  returned  phosphates  may  still  be  avail- 
able as  plant  food.  The  question  then  resolves  itself  into 
one  concerning  their  relative  availability  as  food,  compar- 
ed with  that  form  of  phosphoric  acid  known  as  soluble,  and 
here  there  is  considerable  discrepancy,  though  in  the  main 
all  chemists,  agriculturists  and  manufacturers,  agree  that 
their  value  is  far  in  excess  of  those  more  insoluble  forms 
already  spoken  of. 

66 
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RELATIVE  VALUE  OP  RETURNED   PHOSPHORIC  ACID. 

It  might  be  supposed,  inasmuch  as  a  soluble  phosphate, 
after  having  been  spread  upon  the  soil  and  dissolved  hj 
rains,  is  speedily  converted  into  an  insoluble  (i.  e.  a  re- 
verted) condition  through  the  agency  of  those  minerals 
found  in  all  soils  with  which  its  solution  soon  comes  in  con- 
tact, that  no  further  discussion  was  necessary,  but  that  we 
might  accept  the  conclusions  of  the  Chemist  of  the  Agricul- 
tural Department  of  Washington, .  Mr.  Ryland  T.  Brown, 
(Dept.  of  Agriculture,  Report  1871,  p.  95,)  in  which  he 
estimates  this  soluble  and  reverted  phosphoric  acid  together, 
and  places  the  same  value  upon  each.  But  it  must  be  borne 
in  mind  that  whatever  favors  distribution  of  plant  food  in 
the  soil  will  tend  to  the  distribution  of  roots,  and  thus  pre- 
sent to  the  plant  a  more  abundant  supply  whence  to  derive 
its  nourishment,  and  it  seems  that  this  change  of  phosphates 
in  the  soil  from  the  soluble  to  the  reverted  condition,  from 
the  manner  in  which  it  takes  place,  can  but  result  in  a  much 
wider  distribution.  In  an  elaborate  paper  read  before  the 
Chemical  Section  of  the  Glasgow  Philosophical  Society,  by 
T.  D.  Patterson,  P.  C.  S.,  upon  "The  Part  which  Ferric 
and  Aluminic  Oxides  play  in  the  Manufacture  of  Superphos- 
phates," the  author  concludes  that  so  much  of  the  phospho- 
ric acid  as  has  united  to  form  iron  or  alumina  phosphates  in 
the  reverted  phosphates,  is  practically  worthless,  but  that  the* 
entire  amount  of  reverted  is  not  of  this  character,  but  so  much 
of  it  as  exists  as  iron  or  alumina  phosphates.  This  matter 
was  recently  under  consideration  before  a  convention  of  Ger- 
man manufacturers  and  agriculturists,  held  last  year  at  Cob- 
lenz  on  the  Rhine,  and  the  conclusions  there  arrived  at  have 
been  adopted  in  this  report  in  the  fixing  of  prices.  For  def- 
inite information  concerning  this  matter,  I  am  indebted  to 
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Prof.  G.  0.  Caldwell,  of  Cornell  University,  from  whose  let- 
ter I  quote : 

"  It  was  generally  agreed  that  the  'returned'  phosphoric 
acid  was  worth  considerably  more  than  what  had  never  been 
made  soluble  at  all,  although  the  manufacturers  contended 
that  it  would  make  too  much  trouble  to  distinguish  the  one 
from  the  other  in  making  up  their  statements  in  regard  to 
the  composition  of  their  products.  It  was  finally  decided 
that  in  their  statements  the  manufacturers  should  guarantee 
a  certain  per  cent,  of  liberated  phosphoric  acid  ( I  isan  think 
of  no  better  word  for  their  term  aufgeschlossener,^  and  at 
the  same  time  that  two-thirds  of  this  liberated  acid  shall  be 
soluble  in  water.  If  on  chemical  examination  of  any  super- 
phosphate, it  shall  be  found  to  contain  less  than  the  guaran- 
teed amount  of  liberated  acid,  for  every  per  cent,  (or  pound 
in  a  hundred)  so  found  wanting,  the  dealer  shall  refund  4^ 
silver  groschen  (lljc.,)  and  for  every  per  cent,  (or  pound 
in  a  hundred)  of  soluble  acid  which  is  wanting,  he  shall  re- 
fund li  silver  groschen  in  additioB  (3fc).  At  this  same 
meeting  2  silver  groschen  (5c.)  per  pound  was  allowed  for 
the  unliberated  phosphoric  acid." 

From /the  above  it  will  be  seen  that  the  several  prices 
placed  upon  soluble^  returned  and  insoluble  phosphoric  acid 
respectively,  were  2,  6i  and  8  silver  groschen,  or  in  gold 
very  nearly  6, 16  and  19i  cents.  If  now  we  adopt  the  value 
for  soluble  phosphoric  acid  given  on  page  433,  the  relative 
value  of  returned  will  be  13  l-6c,  and  we  shall  have  the 
following  scale  of  figures  which  are  used  in  the  estimation 
of  the  various  fertilizers  the  analyses  of  which  accompany 
this^article. 

Soluble  phosphoric  acid 16i  c.  per  pound. 

Returned        "  "      ...! 13j  c.        " 

Insoluble        "  "      6    c,        « 
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It  will  be  seen  that  the  relative  value  of  insoluble  is 
much  greater  in  the  above  list  than  in  that  of  the  German 
prices,  and  very  much  greater  also  than  its  real  value,  if  it 
be  derived  from  a  mineral  phosphate,  since,  as  has  been 
already  seen,  it  is  practically  worthless.  In  these  esti- 
mates it  does  not  follow,  of  course,  that  these  several  mate- 
rials, which  give  value  to  a  fertilizer,  cost  these  prices  to  the 
manufacturers.  They  may  be  obtained  often  from  various 
crude  substances  at  much  cheaper  rates.  But  if  the  phos- 
phoric acid,  the  ammonia,  the  potash  were  bought  in  the 
market  in  the  most  available  forms,  ihey  would  cost  no  more 
than  above  estimated,  and  no  farmer  would  desire  to  pay 
more  than  the  aggregate  value  of  these  market  rates.  These 
materials  moreover  constitute  all  that  gives  value  to  the 
fertilizer,  the  rest  being  organic  matters,  water,  sand,  coal 
dust,  and  plaster,  the  latter  indeed  being  worth  some  thing, 
though  purchasable  in  any  quantity  from  $8  to  $10  a  ton. 
It  is  also  to  be  remembered  that  neither  of  these  valuable 
constituents,  in  the  condition  in  which  they  are  present  in 
the  fertilizers,  emit  any  odor  whatever,  although  an  idea 
seems  to  prevail  among  many  farmers  that  a  fertilizer  is  not 
worth  much  unless  it  smells  bad.  This  offensive  smell, 
which  is  given  off  by  many  fertilizers,  good  and  bad  alike, 
is  of  itself  exceedingly  undesirable,  and  of  no  value  what- 
ever as  evidence  in  deciding  between  different  fertilizers, 
since  it  arises  from  putrefaction  and  decay  of  the  various 
animal  matters  present  in  the  mass,  and  which  are  added 
for  the  nitrojdcn  they  generally  contain,  though  often  in  very 
small  quantity.  It  is  obvious  that  no  prudent  farmer  will 
consent  to  sell  from  his  farm  any  refuse  matter  as  stable 
manure,  ashes,  bones,  dead  animals,  &c.,  at  less  than  mar- 
ket value,  any  more  than  he  would  any  other  farm  product, 
since  each  of  these  contain  large  quantities  of  one  or  another 
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of  these  valuable  fertilizing  constituents.  Any  one  so  do- 
ing would  be  no  less  culpable  than  he  who  sold  wheat  at  a 
dollar  a  bushel,  when  it  was  worth  $1,50  in  the  market, 
and  yet  there  are  many  who  count  as  clear  gain,  any  sum 
obtained  for  ashes,  bones,  &c.,  and  who  sell  ashes  at 
one-third  their  value  without  causing  much  surprise  at  their 
foiry. 

INCREASING  DEMAND   FOB  SUPERPHOSPHATES. 

We  have  already  alluded  to  the  enormous  sales  of  su- 
perphosphates in  Great  Britain,  amounting  to  250,000  tons 
annually.  In  the  United  States  their  introduction  was  later, 
and  their  use  has  been  confined  therefore  chiefly  to  New 
England  and  the  States  of  the  Atlantic  seaboard,  but  even 
here  the  annual  consumption  is  estimated  to  reach  at  least 
100,000  tons,  and  is  rapidly  increasing.  That  this  rapid 
growth  is  justified  by  experience  in  their  use  there  can  be  no 
doubt,  and  the  case  is  placed  so  clearly  in  a  lecture  given 
upon  the  subject,  by  Hon.  S.  L.  Goodale,  Secretary  of  the 
Maine  Board  of  Agriculture,  that  I  cannot  forbear  quoting 
his  woi-ds : — 

"  Now  consider  that  the  trade  in  commercial  manures  has 
grown  to  its  present  magnitude  under  the  patronage  of  far- 
mers alone — that  these  large  amounts  are  bought  and  used 
and  paid  for  by  a  class  of  men  who  are  habitually  cautious 
about  introducing  new  ways  into  their  practice,  averse  to 
parting  with  money  except  for  "value  received,"  and  are  as 
capable  as  any  other  class  of  judging  whether  they  get  mon- 
ey's worth  for  money.  I  do  not  say  that  a  farmer  may  not 
be  cheated  as  easily  as  another  man, — for  once, — but  to  be- 
lieve that  farmers,  as  a  class,  for  a  series  of  years  will  con- 
tinue to  pay  out  money  in  sums  larger  and  larger  every 
year,  for  what  does   not  give  satisfaction,  I  can  no  more 
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believe,  than  that  five  and  five  are  equal  to  forty.  Do  not 
the  facts  rather  prove,  that  so  much  as  has  been  skilfully 
and  honestly  manufactured,  must  have  been  very  good,  and 
very  profitable  at  the  price  it  bore  ?  How  else,  by  any  pos- 
sibility, could  the  trade  be  sustained,  and  exhibit  a  steady 
growth  under  the  accumulated  odium  of  all  the  frauds 
connected  with  it  ?  » 

"  Fraud  is  not  the  only  reason  why  commercial  manures 
sometimes  fail  to  produce  the  results  anticipated.  Ignor- 
ance has  something  to  do  with  it.  I  have  been  witness  to  a 
degree  of  ignorance  on  the  part  of  a  manufacturer  who  ad- 
vertises and  pufi*s  his  wares  loudly  and  persistently,  which, 
if  it  had  only  been  related  to  me  I  should  have  been  slow 
to  believe,  except  upon  testimony  impossible  to  discredit. 
And  there  is  more  or  less,  not  very  unfrequently,  of  mis- 
management in  their  application  and  use.'' 

HOME  MADE    SUPERPHOSPHATES. 

A  word  in  reference  to  the  manufacture  of  home  made  su- 
perphosphates. From  time  to  time  agricultural  papers  lay 
before  their  readers  recipes  for  the  making  of  superphos- 
phates and  advising  them  so  to  do,  and  not  a  few  are  dispos- 
ed to  follow  the  advice.  As  to  the  methods  pursued  in  their 
manufacture  there  cannot  be  any  secret,  for  the  principles 
involved  are  few  in  number  and  may  be  learned  by  any  one. 
Any  respectable  manufacturer,  I  presume,  will  freely  throw 
open  his  works  to  public  or  private  inspection.  The  great 
difficulty  in  the  way  is  a  want  of  knowledge  of  those  chem- 
ical principles  upon  which,  though  few  in  number,  success 
depends.  The  best  raw  materials  differ  widely  in  their  com- 
position, and  it  is  only  by  the  faithful  labors  of  a  competent 
chemist  that,  from  such  varying  material,  a  uniformly  valu- 
ble  product  may  be  obtained.     Honesty  alone  in  the  manu- 
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facture  will  avail  little.  It  must  be  allied  with  intelligence. 
Again,  the  chemicals  employed  are  such,  that  without  great 
care  unfortunate  accidents  may  result,  and  furthermore  the 
cost,  at  which  in  small  quantity  they  could  be  procured, 
would  be  100,  200,  800,  or  400  per  cent,  greater  than  the  ex- 
tensive manufacturer  has  to  pay  for  the  same.  In  a  lecture 
delivered  by  Dr.  Voelcker  in  England,  he  says  :  "  I  do  not 
recommend  the  system  of  home  made  superphosphates.  For 
some  time  we  made  our  own  at  the  agricultural  college  farm 
at  Cirencester ;  but  taking  the  quantity  of  soluble  phos- 
phate produced,  we  found  we  could  not  make  it  so  cheap  as 
it  could  be  bought.  There  is  a  decided  advantage  in  buying 
a  superphosphate."  And  in  the  same  lecture  he  says :  •  "  I 
lay  particular  stress  on  the  term  intelligent  manufacturer^ 
because  I  believe  it  to  be  a  hazardous  undertaking  for  the 
farmer  to  prepare  his  own  superphosphate,  considerable  knowl- 
edge being  required  together  with  practical  acquaintance  with 
the  method  and  proper  appliances."  Mr.  Goodale,  above 
quoted,  after  detailing  the  numerous  difficulties  in  the  way, 
insurmountable  to  the  ordinary  farmer,  strongly  advises  the 
farmer  to  purchase  rather  than  to  attempt  the  manufacture, 
and  concludes  by  saying  :  ^'  That  though  the  farmers  are 
sometimes  induced  to  try  the  experiment  (of  manufacture) 
for  once,  it  is  very  rare  for  any  to  repeat  it  a  second  time. 
One  dose  of  this  sort  of  experience  (as  far  as  my  observa- 
tion has  extended)  suffices  for  a  cure  in  nineteen  cases  out 
of  twenty."^ 

FRAUDS  IN  FERTILIZERS. 

It  must  be  apparent  at  a  glance  that  there  is,  in  the  manu- 
facture and  sale  of  these  fertilizers,  room  for  most  gigantic 
fraud,  and  indeed  evidence  is  not  wanting  to  show  that  in 
every  country,  not  even  excepting  our  own,  men  have  been 
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found  unprincipled  enough  to  avail  themselves  of  these 
advantages.  Chemical  analysis  alone  can  suffice  to  deter- 
mine the  composition  and  value  of  a  fertilizer,  and  this  in- 
volves considerable  expense.  Shortly  after  the  introduction 
of  commercial  fertilizers  in  England,  the  most  excessive 
frauds  were  practiced  upon  the  farming  community,  and 
even  so  late  as  1865,  Prof.  Voelcker  declared  "  that  if  ever 
there  was  a  time  when  the  agriculturist  had  need  to  exer- 
cise special  caution  in  the  purchase  of  artificial  manures, 
that  time  is  the  present,  for  the  practice  of  adulterating 
standard  fertilizers  such  as  guanos,  superphosphates,  &c., 
has  reached  an  alarmirg  extent."  At  the  present  time, 
however,  these  manufactures  have  for  the  greater  part 
passed  into  the  hands  of  intelligent  capitalists,  who  are  con- 
tent with  fair  and  legitimate  profits,  and  for  the  interest  of 
whom  it  is  to  maintain  a  respectable  standard  for  their  pro- 
ducts. We  are  however  passing  through  this  early  stage  of 
English  experience,  much  more  rapidly  it  is  to  be  hoped, 
however ;  but  to  day  in  many  of  our  markets,  even  in  Ver- 
mont, may  be  found  so-called  fertilizerSj  barely  worth  the 
barrels  in  which  the  stuff  is  packed,  and  the  sale  of  which 
in  the  present  state  of  our  knowledge  of  agricultural  chem- 
istry, is  certainly  a  reproach,  and  should  be  ^  made  a  crinod- 
nal  offence. 

If  this  seems  too  strong  condemnation  to  any,  they  need 
but  examine  a  pamphlet  issued  in  the  interests  of  the  "  Oraf- 
ton  Mineral  Fertilizer .'"  "it  being,"  as  the  pamphlet  de- 
clares, "the  pulverized  ore  from  the  vein  of  the  Grafton 
Gold  Mine."  Upon  the  cover  of  the  pamphlet,  together 
with  the  analysis,  is  propounded  in  large  capitals  the  agri- 
cultural conundrum  "  What  is  It  ?"  a  gentle  reminder  of 
our  American  showman,  sufficient,  one  would  think,  to  place 
the  unwary  farmer  upon  his  guard. 
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NDmerous  testimonials  are  given  to  show  this  fertilizer  to 
be  valuable  "for  cleaning  knives  and  other  things ;"  for 
vines,  <fec.,  though  "  much  better  effects  are  observed  from 
its  application  where  mixed  with  the  *suds'  from  the  weekly 
washing ;"  "for  destroying  insects  and  vermin ;"  also  "  an  ex- 
cellent article  for  cleaning  glass  and  paint ;"  "sure  death  to 
striped  bugs ;"  "  an  excellent  substitute  for  Bristol  Brick," 
&c.  The  vendors.of  this  mineral  fertilizer  also  vouchsafe  the 
following  explanation  (?)  of  its  effects  "  as  a  destroyer  ofinr 
%ect9^^^  which  "is  probably  to  be  found  in  its  carbonic  acidj 
the  effect  of  the  rapid  liberation  of  which  from  the  ore  in 
its  powdered  state  can  readily  be  imagined"  ! ! !  Also  that 
"it  requires  considerable  moisture  (!)  to  dissolve  the  Orafton 
fertilizer  and  render  it  food  for  the  growing  crop,"  from 
which  latter  statement  I  venture  to  say,  no  one  familiar 
with  the  solubility  of  quartz,  dolomite,  iron  and  copper  pyr- 
ites, galena  and  zinc  blende,  will  dissent.  A  pound  of  the 
fertilizer  indeed  would  require  about  as  much  "moisture"  as 
would  have  washed  clean  the  bloody  hands  of  Macbeth. 

A  worthy  rival  for  public  favor  has  sprung  up  in  the 
"Stevens  Fertilizer,"  also  "mineral,"  and  for  the  discovery 
of  this  exhaustless  store,  we  are  indebted  to  "a  German 
chemist,"  name  not  given, — ^was  it  Liebig  ?  Testimonials 
in  abundance  prove  its  equal  value  to  the  Grafton,  but  in 
addition  "it  is  a  success  as  a  disinfectant  and  deodorizer," 
and  "  mixed  with  wood  ashes  in  the  leach,  it  makes  the  best 
soft  soap,"  while  "for  neutralizing  the  poison  of  the  ivy," 
its  "solution  in  boiling  water"  or  its  application  "as  a  poul- 
tice effected  a  perfect  cure  in  three  hours." 

But  there  is  no  need  to  extend  the  list  of  these,  for  their 
name  is  legion.    Analyses  of  these  accompfiny  this  article. 
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PREVENTION  OP  PRAUD. 

What  then  can  be  suggested  to  protect  the  public  from 
these  and  similar  frauds  ?  First,  and  foremost,  is  intelli- 
gence concerning  the  general  principles  of  vegetable  growth. 
Secondly,  legislation.  In  Great  Britain  the  usual  method 
is  to  purchase  upon  a  guaranteed  analysis,  and  if  the  article 
bought  fails  to  contain  the  guaranteed  amounts  of  the  seve- 
ral constituents,  damages  may  be  recovered  by  the  pur- 
chaser. 

In  several  of  our  own  States,  laws  have  been  passed  com- 
pelling every  manufacturer  to  affix  a  label  stating  the  per- 
centage composition  of  the  several  valuable  constituents, 
with  provisions  for  recovering  in  case  of  any  deficiency,  and 
such  a  law  it  is  desirable  should  be  placed  upon  our  statute 
book.  Still  another  is,  to  buy  only  the  product  of  rept^ 
table  and  intelligent  manufacturers;  for  a  glance  at  the 
analyses  of  fertilizers,  submitted  with  this  paper,  will  show 
that  often  the  errors  arising  from  ignorance  or  carelessness 
in  manufacture  are  as  disastrous  to  the  buyer  as  though 
resulting  from  deliberate  fraud. 

WHAT    CONSTITUTES    A    GOOD   PERTILIZEB. 

In  conclusion,  then,  a  good  commercial  fertilizer  should 
contain  at  least  some  one  of  the  constituents  of  plant  food 
already  enumerated,  yiz.j  phosphoric  acid,  nitrogen^  or  pot- 
ash, and  these  should  be  in  a  condition  such  as  to  enable 
them  readily  to  pass  into  solution^  and  thus  available  as  food 
to  the  plant.  Besides  it  is  most  desirable  that  a  certain 
brand  be  uniform  and  permanent  in  composition^  so  that  the 
farmer  may  be  enabled  to  duplicate  his  results  from  year  to 
year.  Lastly,  it  is  important  above  all  things  else,  that  an 
analysis  accompany  each  package  offered  for  sale,  and  that 
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its  composition  be  gaaranteed  in  order  that  the  buyer  may 
know  what  he  is  bujing,  and  may  be  enabled  to  select  that 
particular  constituent  which  he  wishes  to  apply  to  his  crops. 
In  the  following  analyses,  which  have  been  made  through- 
out in  duplicate,  the  returned  phosphoric  acid  was  estimated 
by  first  removing  the  solvile  by  washing  in  pure  water  and 
estimating  it,  and  then  dissolving^  the  returned  by  digestion 
in  a  solution  of  ammonium  citrate.  The  iruoluble  was  esti- 
mated in  the  residue  left  after  removal  of  the  soluble  and 
returned.  The  total  having  been  estimated  in  a  separate 
acid  solution,  the  returned  was  found  by  subtracting  the  sum 
of  the  soluble  and  insoluble. 

In  certain  of  the  superphosphates  a  small  amount  also  of 
potash  was  present,  of  which  account  will  bo  made  subse- 
quently. The  sulphate  of  lime  present  in  each,  when  not 
added  as  an  adulteration,  is  equal  approximately  to  three 
times  the  percentage  of  soluble  phosphoric  acid,  and  may  be 
estimated  in  this  precipitated  condition  at  910  per  ton,  and 
added  to  the  values  given  to  each  fertilizer.  In  the  analy- 
ses given,  the  nitrogen  present  in  any  sample  is  calculated, 
for  convenience  of  comparison,  as  ammonia  (N  H^)  though 
in  certain  samples  it  may  be  present  in  the  form  of  nitric 
acid. 

The  phosphoric  acid  present,  whether  soluble,  returned,  or 
insoluble,  is  estimated  as  phosphoric  anhydride  (P2  Os). 

The  prices  given  upon  pp.  438  and  443  are  adopted  in  the 
estimation  of  values,  viz : 

Soluble  phosphoric  acid 16i  c.  per  pound. 

Returned     «  "    13 1>        " 

Insoluble      "  "    6    c.        " 

Ammonia 25    c.        ^' 

Potash 7    c.        " 
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The  analyses  herewith  given  include,  so  far  as  I  can  learn, 

all  the  commercial  fertilizers  sold  in  Vermont.     Thej  have 

been  obtained  generally  from  the  agents  selling  them,  bnt 

in  some  cases  from  the  manufacturers  themselves.     The 

I  sources  whence  the  samples  for  analyses  were  obtained  is 

!  given  in  each  case,  and  it  is  believed  that  from  the  care 

taken  in  selecting  them  that  a  fair  average  has  been  obtained 

I  of  each  lot  analysed. 
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]sro.  1. 

Name:         Fales'  Concentrated  Febtiuzer. 

Received  from  George  W.  Beckwiih^  Burlington, 

Soluble  Phosphoric  Acid 64  per  cent. 

Returnexi      "  "    1.16       " 

Insoluble      "  «    5.39        « 

Ammonia 2.68        " 

Plaster,  Sand,  Water,  Organic  Matter,  <tc. .  .90.24       « 

100.00 

Value  per  ton  of  2000  pounds. 

12.8  pounds  Soluble  Phosphoric  Acid $2.08 

28.0      "       Returned      «  "   8.04 

107.8      "       Insoluble      "  «    6.47 

61.6      "       Ammonia 12.90 

$24.49 

]sro.  2. 

Name :  Miles  &  Co.'s  Superphosphate. 

Received  from  Ross  ^  Co.^  JSfarthfieldy  Mass. 

Soluble  Phosphoric  Acid 8.69  per  cent. 

Returned      "  "    00       " 

Insoluble      «  "     41       « 

Ammonia 2.88       " 

Plaster,  Sand,  Water,  Organic  Matter,  &c.  .88.12       " 

100.00 

Value  per  ton  of  2.000  pounds. 

171.8  pounds  Soluble  Phosphoric  Acid $27.92 

"       Returned      "  "    00 

8.2      "      Insoluble      "  "    49 

67.6      "      Ammonia 14.40 

$42.81 
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NO.  3. 
f 

Name :         Bbadlet'b  X.  L.  Supsbphosphate. 

Received  from  the  Manufacturer ^  Boston  y  Mass. 

Soluble  Phosphoric  Acid 6.96  per  cent- 
Returned      "             "    66       " 

Insoluble      "  "    6.30       " 

Ammonia 2.96       " 

Plaster,  Sand,  Water,  Organic  Matter,  Ac. . .  85.24       " 

•      100.00 

Value  per  ton  of  2000  pounds. 

119.0  pounds  Soluble  Phosphoric  Acid 119.84 

11.0      "      Returned      *'  "    1.45 

106.0      "      Insoluble       "  "    6.36 

69.2      "      Ammonia li.80 

$41.95 

No.  4. 

Name:  Bbadlet's  B.  D.  Sea  Fowl. 

Received  from  Manufacturer ^  Boston^  Mass. 

Soluble  Phosphoric  Acid 4.86  per  cent. 

Returned      "  " 1.06       " 

Insoluble      ''  " 6.81       '' 

Ammonia 2.93       ,' 

Plaster,  Sand,  Water,  Organic  Matter,  Ac. .  84.36       " 

100.00       « 

Value  per  ton  of  2000  pounds. 

97.0  pounds  Soluble  Phosphoric  Acid W6.76 

21.0      "       Returned      "  "    2.77 

186.2      «       Insoluble       "  "     8.17 

68.6      «       Ammonia      "  "    14.66 

$41.85 
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NO.  6. 

Name:  Bradley's  B*  D.  Sea  Fowl. 

Received  from  J,  L.  Fletcher^  St.  Johnsbufy. 

Soluble  Phosphoric  Acid 5.29  per  cent. 

Returned       "  "     2.84       " 

Insoluble       "  "    7.61       " 

Ammonia 2.13       " 

Plaster,  Sand,  Water,  Organic  Matter,  Ac. . 82.13       " 

100.00     ' 

Value  per  ton  of  2000  pounds. 

105.8  pounds  Soluble  Phosphoric  Acid $17.19 

56.8      "      Returned      "  "    7.50 

152.2      "      Insoluble       "  "    9.13 

42.6      "      Ammonia 10.65 

$44.47 

NO.  6. 

Name:       Bradley's  Patent  Superphosphate. 

Received  from  Manufacturer^  Boston^  Mass, 

Soluble  Phosphoric  Acid 4.53  per  cent. 

Returned      "  "    2.63       " 

Insoluble      "  " 7.29       " 

Ammonia 3.25       " 

Plaster,  Sand,  Water,  Organic  Matter,  &c.  .82.30       " 

100.00 

Value  per  ton  of  2000  pounds. 

90.6  pounds  Soluble  Phosphoric  Acid $14.72 

52.6      "      Returned      "  "    6.94 

145.8      "      Insoluble      "  "     8.75 

65.0      "      Ammonia 16.25 

$46.66 
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NO.  7. 
Name :        Bradley's  Patent  .  Superphosphate. 

Received  from  L.  Pease  ^  Son^  Hartford^   Vt. 

Soluble  Phosphoric  Acid 1.49  per  cent. 

Returned      "  "     4.50       " 

Insoluble       "  " 6.89       " 

Ammonia 2.17       " 

Piaster,  Sand,  Water,  Organic  Matter,  4tc. .  84.96       " 

100.00 

Value  per  ton  of  2000  pounds. 

20.8  pounds  Soluble  Phosphoric  Acid §4.84 

90.0      "      Returned      "  "     11.88 

137.8      "       Insoluble       "  "    8.27 

43.4      "      Ammonia 10  85 

$35.84 

NO.  8. 

Name:        Bradley's  Patent  Superphosphate. 

Received  from  J.  L.  Fletcher^  St.  Johnsbury, 

Soluble  Phosphoric  Acid 6.44  percent. 

Returned      "  "    2.75       " 

Insoluble      "  ",    3.40       " 

Ammonia 3.01       " 

Plaster,  Sand,  Water,  Organic  Matter,  <tc.  .84.40       " 

100.00 

Value  per  ton  of  2000  pounds. 

128.8  pounds  Soluble  Phosphoric  Acid 820.98 

55.0      "      Returned      "  "    7.26 

68.0      «      Insoluble      "  "    4.08 

60.2      "      Ammonia 15.05 

947.82 
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NO    9. 

Name:  Enoch  Cob's  XX  Superphosphate. 

Received  from  A.  B,  Ashley^  Burlington. 

Soluble  Phosphoric  Acid 9.76  per  cent. 

Returned      "  "    1.37       " 

Insoluble       "  "     1.10       " 

Ammonia      "  "     2.89       " 

Plaster,  Sand,  Water,  Organic  Matter,  Ac. . .  84.88       " 

100.00 

Value  per  ton  of  2000  pounds, 

195.2  pounds  Soluble  Phosphoric  Acid J31.72 

27.4    "        Returned      "  "   3.62 

22.0     "        Insoluble      "  "   1.82 

57.8    "        Ammonia 14.45 

$51.11 

NO.  10. 
Name :  E.  Prank  Cob's  Sopbrphosphatb. 

Received  from  S.  A.  Brownellj  JEssex  Junction. 

Soluble  Phosphoric  Acid 7.85  per  cent. 

Returned        "  "    ;  5.76      " 

Insoluble        «  "    4.60      " 

Ammonia       "  "     3.05     " 

Plaster,  Sand,  Water,  Organic  Matter,  &c., . .  .78.74     *' 

100.00 

Value  per  ton  of  2000  pounds. 

157.0  pounds  Soluble  Phosphoric  Acid $25.51 

115.2    "        Returned      "  "  15.21 

92.0    "        Insoluble      "  *•     5.52 

61.0    "        Ammonia 16.26 

$61.49 
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NO.  11. 

Name:  Russell  Cob's  Superphosphate. 

Received  from  Albert  Chapman^  Middlehury. 

Soluble  Phosphoric  Acid 6.19  per  oeat. 

Returned      "  "     6.28       " 

Insoluble      "  "     2.75       " 

Ammonia     "  "     1.86       " 

Plaster,  Sand,  Water,  Organic  Matter,  &c.  .83.42      " 

100.00 

Value  per  ton  of  2000  pounds. 

128.8  pounds  Soluble  Phosphoric  Acid f  20.11 

125.6      "       Returned      "  "    16.58 

55.0      "      Insoluble      «  «    3.80 

27.2      «      Ammonia 6.80 

$46.79 

NO.  12. 
Name:  Oanada  Superphosphate. 

Received  from  0,  Q-.  Pringle^  Charlotte. 

Soluble  Phosphoric  Acid 7.23  per  cent. 

Returned      "  "     : .22      « 

Insoluble       "  «     8.07      " 

Ammonia 1.93      " 

Plaster,  Sand,  Water,  Organic  Matter,  Ac.  .  87.55      " 

100.00      " 

Value  per  ton  of  2000  pounds. 

144.6  pounds  Soluble  Phosphoric  Acid $23.50 

4.4      "      Returned      "  " 58 

61.4      "      Insoluble      "  "    8.68 

88.6      «       Ammonia 9.65 

$87.41 

Digitized  by  CjOOQIC 


COMMERCIAL  FEBTIUZEBS.  459 

NO.  13. 
Name:  Canada  Superphosphate. 

Received  from  Ezra  Rorsford,  Charlotte. 

Soluble  Phosphoric  Acid 12.96  per  cent. 

Returned      "  ."      1.46      *< 

Insoluble      "  "     6.56      " 

Ammonia 2.17      " 

Plaster,  Sand,  Water,  Organic  Matter,  Ac. 76.85      " 

100.00 

Value  per  ton  of  2000  pounds. 

259.2  pounds  Soluble  Phosphoric  Acid f  42.12 

29.2      «      Returned      "  "     8.85 

181.2      "      Insoluble      "  "     7.87 

43.4      "      Ammonia 10.85 

$64.69 

NO.  14. 
Name :  Green  Mountain  Soluble  Phosphate. 

Received  from  Q-eo.  W.  Beckmth,  Burlington. 

Soluble  Phosphoric  Acid 19.46  per  cent. 

Returned      "  "     00      " 

Insoluble      "  "     8.43      " 

Ammonia 00      " 

Plaster,  Sand,  Water,  Organic  Matter,  Ac.  .72.11      « 

100.00 

Value  per  ton  2000  pounds. 

389.2  pounds  Soluble  Phosphoric  Acid 63.25 

Returned      "  "      ,..     .00 

168.6     "        Insoluble      "  «      10.12 

Ammonia 00 

$73.37 
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NO.    16. 

Name :  Ammoniated  Green  Mountain  Soluble  Phosphate. 
Received  from  Q-eo,    W.  Beckwith,  Burlington. 

Soluble  Phosphoic  Acid 18.68  per  cent. 

Returned        "  "     .^.,,       .00       " 

Insoluble        "  "     8.09      « 

Ammonia       « 1.03      " 

Plaster,  Sand,  Water,  Organic  Matter  Ac, . .  72.20      " 

100.00 

Valiie  per  ton  of  2000  pounds. 

873.6  pounds  Soluble  Phosphoric  Acid $60.71 

«    Returned        *'  " 00 

161.8      "    Insoluble        "  "  9.71 

20.6      «    Ammonia 6.15 

$75.57 

No.  16. 
Name :  Paddock  &  Dean's  Superphosphate. 

Received  from  Hiram  A.  Cutting^  Lunenburgh, 

Soluble  Phosphoric  Acid 35  per  cent. 

Returned        "  "     1.81      " 

Insoluble        "  "     2.71      " 

Ammonia 1.49      " 

Plaster,  Sand,  Water,  Organic  Matter,  &c., . .  93.64      " 

100.00 

Vdltie  per  ton  of  2000  pounds. 

7.0  pounds  Soluble  Phosphoric  Acid $1.14 

36.2     "      Returned       "  " 4.78 

54.2      «      Insoluble       "  "  3.25 

29.8      "      Ammonia 7.45 

$16.62 
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NO.  17. 

Name:  Brighton  Bone  Phosphate. 

Received  from  Manvfacturers^  BoatoUy  Mass, 

Soluble  Phosphoric  Acid 8.48  per  cent. 

Returned      "  " 8.69      " 

Insoluble       "  "     1.57      " 

Ammonia      "  *'     1.86      " 

Plaster,  Sand,  Water,  Organic  Matter,  Ac... 84.40      " 

100.00  . 

Valns  per  ton  of  2000  pounds. 

69.6  pounds  Soluble  Phosphoric  Acid $11.31 

173.8      "       Returned    "  "    22.94 

31.4      "      Insoluble    "  "    1.88 

37.2      "      Ammonia 9.30 


$45.43 


NO.  18. 
Name :  Brighton  Bone  Phosphate. 


Received  from  the  Manufacturers  y  Boston^  Mass. 

Soluble  Phosphoric  Acid ' 8.38  per  cent. 

Returned      "  "      9.55      " 

Insoluble      "  "     2.57      " 

Ammonia      "  "      2.42      " 

Plaster,  Sand,  Water,  Organic  Matter,  Ac  .  77.08      " 

100.00 

Valu^  per  ton  2000  pounds. 

167.6  pounds  Soluble  Phosphoric  Acid $27.23 

191.0      "      Returned      "  "      25.21 

51.4      "      Insoluble      "  "    3.08 

48.4      «      Ammonia     "  "    , 12.10 

$67.62 
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NO.  19. 

Name:  Brighton  Tobacco  Grower. 

Received  from  Manufacturers,  Boston^  Mass. 

Soluble  Phosphoric  Acid 69  per  cent. 

Returned      "  ''     10.79       " 

Insoluble      "  "     1.45       " 

Ammonia      "  "     1.87       " 

Plaster,  Sand,  Water,  Organic  Matter,  Ac  .  85.20       " 

100.00 

Value  per  ton  of  2000  pounds. 

13.8  pounds  Soluble  Phosphoric  Acid $  2.24 

215.8      "      Returned      "  **    28.49 

29.0      "      Insoluble       "  "     1.74 

37.4      "       Ammonia 9.35 

W1.82 

NO.  20. 
Name:  Wilson's  Superphosphate. 

Received  from  Ross  ^  Co,,  Northfield,  Mass. 

Soluble  Phosphoric  Acid 3.86  per  cent. 

Returned      "  "      5.05      " 

Insoluble      "  «      1.50      " 

Ammonia 3.40       " 

Plaster,  Sand,  Water,  Organic  Matter,  &c.  .86.19      " 

100.00 

Value  per  ton  2000  pounds. 

77.2  pounds  Soluble  Phosphoric  Acid $12.54 

101.0      "       Returned      "  "     13.33 

30.0       «       Insoluble       "  «     1.80 

68.0      "       Ammonia 17.00 

$44.67 
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NO.  21. 

Name :  Wilson's  Tobacco  Grower. 

Received  from  Boss   ^  Cd,y  Nbrthfieldy  Mass. 

Soluble  Phosphoric  Acid 3.45  per  cent. 

Returned      "  " 3.69 

Insoluble      "  "     1.01 

Ammonia 2.25 

Plaster,  Sand,  Water,  Organic  Matter,  Ac.,.  .89.60 


100.00 


Vdlite  per  ton  of  2000  pounds. 

69.0  pounds  Soluble  Phosphoric  Acid .$11.21 

73.8      "      Returned        "  "     9.74 

20.2      "      Insoluble        "  "     ••'•     1.21 

45.0      "       Ammonia 11.25 


$33.41 


NO.  22. 
Name :  Bower's  Complete  Manure. 

Received  from  J.  L.  Fletcher,  St  Johnshury. 

Soluble  Phosphoric  Acid 2.73  per  cent. 

Returned       "  " 8.08        " 

Insoluble        "  "     12.67        *' 

Ammonia 69       " 

Plaster,  Sand,  Water,  Organic  Matter,  Ac. .  75.83        " 


100.00 

Value  per  ton  2000  pounds. 

64.6  pounds  Soluble  Phosphoric  Acid $8.87 

161.6     "     Returned        "  "     21.33 

258.4      «    Insoluble        "  «     15.20 

13.8      "    Ammonia 3.46 

$48.86 
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NO.  23. 

Name:  Union  Fertiuzeb. 

Received  from  J.  L,  Fletcher  ^  St  Johnshury. 

Soluble  Phosphoric  Acid 00  per  cant. 

Returned      ''  "     00       " 

Insoluble      "  "      1.65       " 

Ammonia      "  " 88       " 

Plaster,  Sand,  Water,  Organic  Matter,  &c..  97.47       " 

100.00 

Value  per  ton  2000  poundi. 

.0  pounds  Soluble  Phosphoric  Acid 00 

.0      "      Returned      "  '* 00 

33.0      "      Insoluble      "  "     1.98 

17.6      "      Ammonia 4.40 

$6.38 

NO.  24. 
Name:  Cumberland  Superphosphate. 

Received  from  T.  H,  Soskins,  Newport. 

Soluble  Phosphoric  Acid 5.55  per  cent. 

Returned      "  "     3.78      « 

Insoluble      "  "     4.92      " 

Ammonia      *•  "     3.07      " 

Plaster,  Sand,  Water,  Orgaaic  Matter,  &c . .  82.68      « 

100.00 

Value  per  ton  of  2000  pounds. 

111.0  pounds  Soluble  Phosphoric  Acid $18.04 

75.6      "      Returned      "  "    9.88 

98.4      "      Insoluble      "  "    6.90 

61.4      "       Ammonia      "  "    15.35 

$49.17 
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NO.  25. 

Name:  Cumberland  Superphosphate. 

Received  from  L.  Pease  ^  Soriy  Hartford. 

Soluble  Phosphoric  Acid 5.35  per  cent. 

Retunied      "  "     4.86  " 

Insoluble       "  "     8.18  " 

Ammonia      "  "     2.49  " 

Plaster,  Sand,  Water,  Organic  Matter,  &c..  84.12  " 

•  100.00 

Value  per  ton  of  2000  pounds. 

107.0  pounds  Soluble  Phosphoric  Acid 17.39 

97.2      "       Returned       "  "    12.83 

63.6      «      Insoluble      "  "    3.82 

49.8      "       Ammonia      "  "    12.45 

$46.49 

NO.  26. 
Name:       Watson  &  Clark's  Superphosphate. 

Received  from  Manufacturers,  Philadelphia,  Pa. 

Soluble  Phosphoric  Acid 6.06  per  cent. 

Returned      "  "     2.66      " 

Insoluble      "  "     3.46      " 

Ammonia      "  *'     75      " 

Plaster,  Sand,  Water,  Organic  Matter,  Ac. .  87.07       " 

100.00 

Value  per  ton  of  2000  pounds, 

121.2  pounds  Soluble  Phosphoric  Acid 19.69 

53.2      "      Returned      "  "      7.02 

69.2      "      Insoluble      "  "      4.15 

15.0      "       Ammonia      "  "      3.75 

$34.61 
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NO.  27. 

Name:  Grafton  Mineral  Fertilizer. 

Received  from  Hiram  A.  Cutting^  Lunenhurgh. 

Silica 89.87  per  cent. 

Carbonic  Acid 26.97 

Sulphur 25       " 

Lime 16.95       " 

Magnesia 9.52       " 

Oxide  of  Iron 6.44       " 

Manganese,  Zinc,  Alumina,  &c traces,       ^^ 

• 

100.00 

Valuation. 

To  the  several  constituents  present  in  the  above,  agricul- 
turists have  never  yet  assigned  any  value,  and  of  course 
there  exists  therefore  no  basis  upon  which  to  fix  a  price. 
Very  careftil  experiments  are  needed  to  show  that  as  a  fer- 
tilizer it  is  worth  a  dollar  a  ton. 

NO.  28. 

Name:  Stevens'  Mineral  Fertilizer. 

Received  from  T,  H,  Hoskins^  Newport. 

Silica 97.61  per  cent. 

Carbonic  Acid 94       " 

Lime 03       " 

Magnesia 04       •* 

Iron  Oxide 1.38       " 

100.00 

Valuation. 

The  fertilizing  value  of  the  above  is  of  the  same  charac- 
ter as  that  of  the  Grafton  Mineral  Fertilizer.  Whatever 
may  be  its  effects  upon  the  plant,  it  seems  in  the  highest  de- 
gree improbable  that  either  it,  or  the  Grafton  Mineral  Fer- 
tilizer, are  of  any  value  as  affording  direct  food  to  the  grow- 
ing plant. 
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REMARKS. 

In  reference  to  the  analyses  given,  it  is  to  be  remembered 
that  the  "  plaster,  sand,  coal,  water,  organic  matter,  Ac." 
which  make  up  the  greater  part  by  far  of  most  of  the  su- 
perphosphates, is  not  absolutely  worthless,  but  comparative- 
ly so,  since  as  has  been  remarked  on  page  451  there  is  present 
in  each  a  variable  amount  of  plaster,  ^approximately  three 
times  the  weight  of  soluble  phosphoric  acid  present,  and  the 
value  of  this  at  f  10  per  ton  may  very  properly  be  added  to 
the  total  value  of  the  superphosphate,  though  generally  it  is 
not  taken  into  account  in  published  analyses,  and  therefore 
not  included  here. 

There  is  present  also  in  certain  ones  a  small  quantity  of 
potash,  which  may  be  reckoned  at  7  cents  per  pound,  and 
addted  to  the  above  prices.  No's.  19,  21  and  22  containing 
notable  quantities.  No.  19  having  0.81  per  cent. ;  No.  21, 8.55 
per  cent.,  and  No.  22, 0.95  per  cent.,  which  would  add  to  the 
total  of  No.  19  $1.13,  to  No.  21  $4.97,  and  to  No.  22  I1.33. 

It  will  also  be  observed  that  in  many  of  the  analyses  the 
phosphoric  acid  is  to  a  great  extent  in  the  returned  condi- 
tion, and  that  in  few  of  them  does  the  proportion  of  soluble 
to  returned  stand  in  the  ratio  of  2  to  1,  as  recommended  by 
the  convention  of  German  agriculturists  and  manufactur- 
ers, (Vide  page  443.) 

Attention  is  also  called  to  the  very  large  proportion  of 
insoluble  acid  existing  in  No's.  1, 3,  4,  5,  6,  7  and  22,  which 
can  only  arise  from  a  too  sparing  use  of  oil  of  vitriol  in  the 
manufacture. 
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REMARKS. 

In  making  the  above  analyses  an  effort  was  made  to  secure 
samples  of  each  fertilizer  from  two  or  more  different  parties 
in  order  to  test  the  regularity  of  composition  of  the  products 
of  the  various  manufactorres ;  and  the  importance  of  this 
may  be  seen  by  comparing  the  analyses  No's.  7  and  8  of  the 
same  brand :  No's.  12  and  13,  No's.  17  and  18,  in  which  the 
total  values  are  respectively  as  100  to  132,  100  to  173,  and 
100  to  149. 

Attention  is  also  directed  to  the  analysis  No.  7,  since  it  will 
be  found  to  agree  very  closely  with  an  analysis  of  the  same 
superphosphate  made  by  Prof.  Johnson,  and  published  in 
the  report  of  the  Connecticut  Board  of  Agriculture  for  .1868, 
page  224.  This  analysis  of  Prof.  Johnson  not  having 
given  the  amounts  of  returned  phosphoric  acid,  but  including 
all  not  soluble  in  water  as  insoluble,  made  the  total  value 
of  the  sample  analyzed  much  less  than  in  justice  it  should 
have  been,  although  as  may  be  seen  by  comparison  No.  7  is 
far  less  valuable  than  either  No.  6  or  No.  8. 

In  making  the  above  analyses  I  have  been  assisted  through- 
out by  Mr.  John  A.  Collier,  Assistant  in  the  Laboratory  of 
the  University  of  Vermont  and  State  Agricultural  College. 
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RELATIONS  OP  SCIENCE  TO  AGRICUL- 
TURE, 


I  think  if  we  Aake  careful  inquiry  we  shall  find,  that  the 
ancient  philosopher  put  the  widest  possible  distance  between 
his  philosophy  and  the  useful  arts  and  occupations.  To  his 
mind  there  was  probably  not  the  slightest  connection,  one 
with  the  other.  Thought  and  labor  were  as  distant  as  the 
poles ;  or  if  there  was  the  slightest  relationship,  it  was  that 
of  master  and  servant :  thought,  or  as  we  may  embody  it, 
philosophy,  regarded  labor  as  a  menial,  fit  only  to  do  its 
bidding. 

Whenever  the  philosopher  penetrated  the  mysteries  of 
nature,  the  discoveries  he  made  were  for  himself,  or  for  a 
favored  few  ;  and  not  in  any  way  a  contribution  for  his  fel- 
lows. So  to  the  people  in  general,  science  was  but  a  specu- 
lation, a  dream,  which  had  not  any  interest  or  value  to  them. 

A  natural  antagonism  would  thus  be  engendered,  and  so 
long  as  this  existed,  neither  science  nor  art  could  come  to 
its  complete  fulness. 

Science  was  too  proud  to  help  man  upward  if  it  could  ; 
labor  or  art,  too  dull  and  discouraged  to  raise  itself,  had  not 
the  power  if  it  would.  It  was  only  by  harmonizing  these 
discordant  parties  that  the  beneficence  of  both  could  be 
bestowed  upon  mankind.  Philosophy  must  lay  aside  its  as- 
sumed supremacy,  art  must  assert  its  true  position,  and  these 
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enthroned  together  must  rule,  not  as  tyrants,  but  as  bene- 
factors of  the  human  race.  A  plea  like  that  of  the  old  time 
prince  and  patriarch :  "We  are  lirethren ;  let  there  be  no 
strife  between  us,"  could  alone  reconcile  those  so  at  enmity. 

And  has  not  already  this  happy  day  of  reconciliation  ar- 
rived ?  Science  has  seen  its  fault  and  acknowledged  it  too. 
Now  thought  and  labor,  or  head-work  and  hand-work,  reign 
most  harmoniously.  Not  as  before  is  every  discovery  kept 
within  the  knowledge  of  few,  but  every  revelation  from 
the  arcana  of  nature  becomes  the  property  of  all ;  and  the 
earnest  thought  is,  how  shall  it  be  economized  and  bring 
convenience  and  comfort  or  profit  to  all.  Science  has  re- 
moved its  exclusiveness  and  is  now  the  servant  of  all,  and 
so  far  as  it  serves  all,  is  the  greatest  and  noblest  of  all. 

Its  mission  is  to  a  thousand  millions  of  men.  Its  presence 
is  felt  in  every  art,  in  every  trade,  and  in  every  profession. 

For  commerce,  science  is  revealing  the  laws  of  the  winds 
of  heaven ;  is  reading  the  statutes  that  rule  the  fickle  wave, 
and  the  headstrong  current  of  the  ocean  ;  is  sending  down 
its  arm  into  the  cold  depths,  and  feeling  among  chasms  and 
shoals  ;  and  the  ocean,  the  highway  of  nations,  becomes  as 
familiar  as  a  daily  path. 

On  land  are  found  the  results  of  the  researches  of  science 
that  vie  with  those  that  are  among  the  wonders  of  the  deep. 
The  way  that  on  the  ocean  was  a  wave  is  here  of  iron. 
Along  its  lines  with  the  speed  of  wind,  rushes  the  wealth 
of  sea  and  land,  while  at  its  side  on  fairy  rails,  swifter  than 
the  wind,  go  the  loaded  trains  of  thought.  Mountain  or 
river  is  but  a  slight  obstacle  in  the  progress  of  travel ;  rather 
by  them  are  ofiered  new  fields  for  thought,  invention,  and 
successful  endeavor. 

To  the  manufacturer  and  the  artisan,  science  has  been 
most  liberal  in  its  favors.     The  cloth  as  it  comes  from  the 
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loom,  surpassing  the  fine  linen  of  olden  time,  puts  -on  that 
grace  of  finish  and  beauty  of  color  that  seems  the  result  of 
magic.  Formerly  acres  of  the  best  meadow  land  in  the  vi- 
cinity of  manufacturing  towns  were  covered  by  cotton  and 
linens  spread  out  to  bleach.  Now  in  the  space  of  a  few  days, 
and  within  the  compass  of  a  few  roods,  the  same  result  is 
accomplished  and  in  a  degree  of  perfection  before  unattaina- 
ble. This  one  illustration  must  represent  a  host  of  instan- 
ces that  leap  to  the  thought  when  the  subject  is  only  even 
hinted  at. 

If  scientific  research  confer  such  liberal  benefits  on  com- 
merce, mapping  \)ut  the  course  of  wind  and  wave,  and  flash- 
ing from  every  rock  that  danger  is  there ;  if  on  the  land 
it  gives  speed  to  thinkers  and  lightning  to  thought ;  if  to  the 
manufacturer,  it  is  the  philosopher's  stone  turning  whatever 
it  touches  into  gold ;  if  to  the  stroke  of  the  artisan  it  lends 
power,  and  makes  and  moulds  to  his  fancy  ;  if  it  descends 
the  shaft  with  the  miner,  and  goes  with  him  while  he  breathes 
unharmed  the  breath  coming  fresh  from  the  jaws  of  death ; 
if  to  the  physician  it  gives  a  charm  that  makes  him  pass 
unscathed  through  contagion  and  malaria ;  if,  in  short,  its 
powerful  influence  is  felt  by  every  profession  and  art  and 
occupation,  it  may  not  be  inappropriate,  in  an  agricultural 
community,  to  make  earnest  inquiry  in  regard  to  its  connec- 
tion with  the  pursuit  in  which  so  many  are  interested.  Let 
us  then  notice  these  relations. 

THE  RELATIONS  OP  SCIENCE  AND  AGRICULTURE. 

Two  hundred  millions  of  men  are  supposed  to  be  actively 
engaged  in  the  culture  of  the  earth,  or  in  occupations  that 
minister  directly  to  the  sustenance  of  mankind.  Has  sci- 
ence a  mission  to  this  multitude  ?  Is  the  hand,  that  is  opened 
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to'dispense  untold  favors  to  other  classes,  here  scattering 
gifts  as  generously  ? 

That  agriculture  has  not  derived  from  classified  knowl- 
edge the  assistance  that  .has  been  given  to  the  arts  is  ob- 
vious to  all.  Some  of  the  causes  of  this  seeming  neglect 
are  evident  on  a  little  thought.  The  complexity  of  the 
problem  of  the  application  of  science  to  agriculture  ap- 
pears at  once.  If  the  value  of  an  ore  is  to  be  known,  the 
proportions  of  its  constituents  are  determined  with  unerring 
accuracy.  If  a  piece  of  cloth  is  to  receive  a  certain  color, 
mordant  and  dye  are  measured  out,  and  the  thing  is  done. 
But  in  that  that  lives,  there  is  a  controlling  power,  a  vital 
principle,  which  lies  beyond  the  power  of  man,  and  concern- 
ing this  no  rigid  rules,  no  unvarying  deductions  can  be 
formed.  Man  must  oliserve  and  experiment  and  wait.  And 
after  waiting,  the  most  careful  conclusions  may  be  entirely 
overruled  by  the  circumstances  of  soil,  and  climate,  of  wind 
and  weather.  And  because  science  has  not,  from  the  nature 
of  the  case,  been  able  to  give  the  fixed  rules  which  the  ag- 
riculturist at  once  demanded,  all  scientific  deductions  have 
been  discarded  ;  theory,  however  reasonable,  has  been  des- 
pised ;  while  the  maxims  of  practice  alone  have  been  con- 
sidered of  value.  The  field  of  scientific  agriculture  was 
for  a  time  so  unpromising  that  few  would  care  to  cultivate  it. 

But  the  connection  between  science  and  agriculture  has 
become  so  plain  that  it  can  be  no  longer  neglected.  "Prac- 
tical men  are  becoming  anxious  to  receive  instruction  ;  sci- 
entific men  are  ready  to  impart  what  they  know,  and  eager 
to  undertake  new  researches,  for  the  purpose  of  clearing  up 
what  is  unknown." 

The  diflferent  branches  of  science  are  already  beginning 
to  bear  fruit,  though  the  tree  is  y^  mostly  in  the  bloom, 
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beautiful  in  itself  but  eminently  so  in  view  of  the  promised 
harvest. 

And  what  are  those  departments  of  science  most  inti- 
mately connected  with  the  progress  of  agriculture  ?  Some 
of  these  having  the  closest  relation  I  may  mention. 

Geology^  "  the  science  that  treats  of  the  structure  and 
mineral  constitution  of  the  globe,"  is  a  popular  study,  and 
is  claiming  the  attention  of  practical  men.  It  reveals  the 
origin  and  character  of  the  soil, — the  soil  that  at  once  furn- 
ishes sustenance  and  a  home  for  the  plant.  It  teaches  that 
the  soil  comes  from  the  worn,  the  weathered,  and  the  dis- 
solved rocks.  And  knowing  the  rock  from  which  the  soil 
originated,  the  observer  can  arrive  at  a  general  conclusion 
as  to  the  constitution  of  the  soil  itself.  And  still  while  he 
learns  the  general  fact  that  the  soil  is  of  the  nature  of  the 
rock  from  which  it  has  been  formed,  he  will  also  learn  that 
the  debris  of  the  decomposed  socks  do  not  always,  or  even 
usually,  lie  upon  the  surface  or  sides  of  those  rocks,  but  by 
the  transporting  agency  of  water  have  been  widely  mingled 
and  distributed. 

Thus  the  soil  of  our  lake  towns,  as  Bridport  and  Shore- 
ham,  did  not  originate  from  the  limestone  beneath,  but  came 
largely  from  the  mountain  elevations,  and  was  poured  chiefly 
through  the  Winooski  and  valleys  of  the  north. 

But  the  revelation  of  the  origin  of  the  soil  is  not  all  that 
geology  has  done  or  will  do  for  the  farmer.  It  has  sought 
out  strata  from  limestone,  deposits  of  gypsum,  and  accumu- 
lations of  peat  and  marl  which  are  laid  up  in  store  for  our 
present  or  future  wants.  It  has  gone  abroad,  and  discov- 
ered valuable  fertilizers  ;  guano  on  the  islands  of  the  Peru- 
vian coast ;  nitrate  of  soda  in  Chili,  and  phosphorite  in  the 
islands  of  the  Caribbean  sea.  Economic  geology  is  occu- 
pying the  thoughts  of  some  of  the  best  European,  as  well  as 
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American,  scientific  men,  and  their  labors  will  result   in  im- 
mense advantage  to  the  farming  interest. 

Chemi%try^  the  science  which  discloses  the  intimate  and 
invisible  constitution  of  matter,  has  an  acknowledged  and 
direct  bearing  on  the  progress  of  agriculture.  The  labors 
of  Liebig  and  Stockhart,  of  Boussingault,  of  Lawes  and 
Gilbert,  of  Johnston  and  Johnson,  and  allied  workers, 
are  becoming  more  thoroughly  appreciated.  It  must  be 
acknowledged  that  mist  and  doubt  still  hang  around  manj 
subjects,  but  these  we  can  reasonably  hope  chemical  research 
.will  eventually  dispel. 

Much  was  expected  from  the  analysis  of  the  soil  as  well 
as  the  analysis  of  the  ash  of  plants.  Here  imagination  run 
wild.  The  ash  of  the  plant  was  that  part  taken  up  from 
the  soil ;  and  if  analysis  showed  the  soil  wanting  in  any 
constituent,  why,  add  this  constituent  and  a  constantly  fer- 
tile soil  and  a  generous  crop  would  be  the  result.  Such  was 
the  hasty  deduction  of  theory. 

But  a  handful  of  earth,  taken  from  a  faim  in  Connecticut 
which  required  constant  enriching  to  procure  a  scanty  crop, 
showed  a  composition  almost  identical  with  that  received  from 
the  valley  of  the  Miami,  from  which  year  after  year  an  undi- 
minished harvest  is  gathered. 

Here  theory  has  notgone  far  enough.  Observation  and  expe- 
rience say  that  fertility  not  only  depends  on  chemical  constitu- 
tion, not  only  on  the  materials  of  which  it  is  made  up,  but  also  on 
the  physical  condition,  or  the  state  in  which  the  materials  exist. 
Thus  a  large  rock  may  contain  all  the  mineral  elements  of  a 
fertile  field,  yet  it  will  be  only  covered  by  lichens  and  moss, 
the  lower  forms  of  vegetable  life.  If  the  rock  be  broken 
into  pieces,  more  surface  will  be  exposed  and  a  larger  crop 
of  moss  will  be  sustained.  K  it  be  pulverized  to  a  fine 
sand,  a  barren  soil  will  be  produced,  from  which  will  grow 
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some  of  the  more  hardy  Bhrubs  and  grasses.  But  if  it  be 
ground  to  an  impalpable  powder  and  a  small  quantity  of 
vegetable  mattier  be  added,  a  rich  valuable  soil  will  be  the 
result.  The  coarse  particles  of  earthy  matter  dissolve  slow- 
ly in  the  water  that  falls  as  rain  upon  them  ;  the  fine  rapid- 
ly ;  so  there  is  obtained  in  one  case  a  starved,  in  the  other 
a  full  and  profitable  crop. 

It  is  not  to  be  understood,  however,  that  the  analysis  of 
soils  and  plants  has  had  no  influence  on  agriculture.  On 
the  other  hand,  scientific  agriculture  made  rapid  advance- 
ment, when  by  the  aid  of  analysis,  the  relation  of  the  soil 
and  the  plant  was  more  fully  discovered.  Much  general 
knowledge  is  obtained  by  analysis,  and  not  unfrequently 
this  knowledge  can  be  made  of  great  utility  in  special  cases. 
Take  an  illustration.  Clover,  while  growing,  takes  up  much 
lime  and-  sulphuric  acid ;  and  when  a  field  is  deficient  in 
these  substances,  the  crop  will  be  materially  benefited  by  a 
dressing  containing  them.  Now  gypsum,  or  common  plas- 
ter, contains  both  lime  and  sulphuric' acid,  and  remarkable 
effects  are  sometimes  seen  by  a  timely  application  of  this 
valuable  fertilizer. 

And  in  this  connection,  and  just  here,  I  may  mention  the 
benefit  which  chemistry  is  conferring  on  the  farmer  ;  this  in 
determining  the  economy  of  purchasing  certain  natural  and 
artificial  manures.  The  time  may  not  have  come  when  we 
may  follow  the  example  of  the  English  farmers,  who  put 
more  confidence  in  the  soil  than  they  do  in  the  banks,  and 
instead  of  depositing  their  surplus  in  moneyed  institutions,  de- 
posit it  in  the  soil  in  the  form  of  rich  fertilizers,  and  are  well 
satisfied  with  the  investment ;  yet  we  should  look  with  dili- 
gence for  new  and  effectual  means  of  keeping  up,  or  restor- 
ing, the  original  fertility  and  productions  of  the  soil. 

Whea  the  value  of  guano  was  determined,  the  high  farm- 


Digiti 


zed  by  Google 


478  STATE  BOARD   OP  AGRICULTUBB,   AC. 

ing  of  England  created  a  great  demand  for  this,  as  well  as 
other  materials  for  enriching  the  soil.  Unscrupulous  men, 
taking  advantage  of  this  state  of  things,  pulverized  the  red 
sandstone  rock,  mingled  with  it  a  trifling  quantity  of  guano, 
and  sent  it  out  to  the  unsuspecting  farmer,  bearing  the  Pe- 
ruvian government  brand,  and  every  usual  mark  to  give 
proof  of  its  genuineness.  This  is  only  one  out  of  a  multi- 
tude of  cases  in  which  a  worthless  material  has  been  sent 
out  for  home  or  foreign  consumption. 

It  would  be  fortunate  if  such  adulterations  and  frauds 
were  practiced  only  by  Englishmen.  But  in  our  old- 
er and  seaboard  States,  where  the  abundant  use  of  en- 
riching materials  is  necessary,  the  farmer  was  for  a  long 
time  at  the  mercy  of  any  man  who  might  choose  to  engage 
in  the  sale  or  manufacture  of  manures.  And  American  genius 
and  especially  Yankee  ingenuity  are  not  always  scrupulous 
as  to  the  manner  in  which  their  gain  is  made. 

The  agricultural  chemist  refusing  the  sample  that  the  in- 
terested manufacturer  offers  for  analysis,  goes  to  the  barrel 
or  sack  which  the  farmer  has  purchased,  and  then  sits  as 
judge  of  its  quality  and  value. 

Through  the  agricultural  press  the  honest  manufacturer 
will  receive  his  due,  while  the  unprincipled  maker  will  be 
held  up  as  an  exajnple  and  terror  to  evil  doers,  and  both  he 
and  his  vile  compound  will  be  driven  from  good  society. 

The  time  when  fertilizers  can  be  most  profitably  employ- 
ed, and  the  form  in  which  they  should  be  applied,  comes 
largely  under  the  cognizance  of  chemistry.  Is  there  a  crit- 
ical period  in  the  growth  of  a  crop  when  an  application 
will  supply  a  pressing  want?  May  not  our  harvest 
in  some  such  way  be  doubled  ?  What  transformations 
may  be  made  after  the  harvest  is  gathered?  Can  the 
starch  which  di£fers   so  little    from   cane   sugar  be  trans- 
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formed  into  this  sugar?  A  thousand  practical  questions 
start  up  at  once  which  chemistry  alone  can  solve.  And  in 
practically  solving  even  single  ones  of  these,  one  hundred 
per  cent,  will  be  added  to  the  value  of  the  farmer's  home. 

When  asked  what  we  should  do  when  our  great  stores  of 
fertilizers  and  mines  of  coal  are  gone,  a  German  chemist 
triumphantly  replies,  "  We  shall  enrich  our  fields  with  the 
air,  and  for  fuel  burn  water."  I  prefer  to  regard  this  an- 
swer as  a  prophecy,  rather  than  a  thoughtless  boast. 

Botany  holds  a  near  relation  to  the  farmer's  profession. 
Wonderful  are  the  changes  that  cultivation  effects  on  almost 
everything  that  grows  from  the  earth.  Under  the  applica- 
tion of  labor,  worthless  grasses  enlarge  their  seeds,  and  in 
their  heads  concentrate  food  for  man,  giving  us  our  most 
valued  cereals.  The  wild  fruit  tree  by  improvement  through 
generations  becomes  loaded  with  the  luscious  peach  or  melt- 
ing pear.  There  seems  a  magic  in  the  touch  of  man,  which 
in  the  vegetable  world  transforms  the  worthless  and  ever  hurt- 
ful into  ministers  of  comfort  i\nd  health.  But  it  is  not  the 
result  of  magic  that  we  behold — it  is  the  reward  of  obedience 
to  the  high  mandate,  "  subdue  the  earth." 

But  more  wonderful  than  all  this  are  the  processes  that 
are  going  on  in  the  quiet  laboratory  of  the  plant,  where  sun 
and  leaf,  root  and  stem,  out  of  the  same  earth,  water  and 
air,  transform  ten  times  ten  thousand  substances. 

Agriculture  asks  of  botany  more  than  a  mere  classifica- 
tion of  plants  ;  more  than  an  enumeration  under  genera  and 
species.  It  seeks  to  know  concerning  their  physiological 
character — their  structure  and  growth.  It  requires  infor- 
mation in  regard  to  the  hardiest  and  most  productive  varie- 
ties of  plants  under  cultivation  in  our  own  country,  and 
makes  inquiry  as  to  the  probable  success  of  foreign  plants 
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when  introduced  upon  our  own  soil.  The  agricultariat 
wishes  to  know  the  character  of  the  new  weeds  that  may 
be  coming  in  like  a  flood  upon  his  farm,  and  the  best  meth* 
ods  of  combating  thetn.  Those  scourges  that  cut  short 
the  hope  of  the  farmer,  the  rust,  and  smut,  and  blight,  and 
rot,  and  mildew,  deserve  the  most  careful  investigation  of 
tlie  botanist.  Remedies  for  the  ravages  of  these  and  all 
parasites  that  destroy  or  decimate  the  growing  plants  will  be 
most  gratefully  accepted  from  the  hand  of  the  botanist. 

The  rearing  and  management  of  farm  stock  is  no  mean 
item  in  practical  husbandry. 

Zoology^  the  science  that  treats  of  animals,  takes  these 
matters  under  Its  consideration.  It  points  out  the  power 
that  man  has  at  his  control  over  the  lower  animals.  It  looks 
with  complaisance  on  the  popular  breeds,  and  compares  our 
Devons  and  Short  Horns  with  the  neglected  kinds — our 
Suffolk  and  Berkshire  with  the  wild  hog.  It  questions 
whether  we  may  not  obtain  other  useful  and  faithful  ser- 
vants. It  asks  for  the  introduction  of  some  new  beast  of 
burden,  combining  all  the  valuable  points  of  the  horse, 
camel,  and  ox  ;  endowed  with  fleetness,  endurance,  and  pa- 
tience ;  valuable .  while  living,  and  scarcely  less  so  when 
dead  ;  nor  is  willing  to  be  satisfied  until  those  animals,  which 
are  the  peculiar  gift  of  this  continent,  the  swift  and  hardy 
moose,  the  noble  elk,  and  other  untamed  denizens  of  oor 
northern  and  western  lands,  have  been  taken  from  their 
pastures,  and  for  generations  submitted  to  the  transforming 
influence  of  the  hand  of  man. 

But  there  is  a  division  of  this  science  that  must  not  be 
overlooked.  Blight  and  rust  and  mildew  are  not  the  only 
enemies  with  which  the  farmer  has  to  contend  while  his  crop 
is  maturing.  From  the  time  the  seed  is  covered  in  the  soil 
until  it  is  harvested,  it  is  subject  to  the  ravages  of  hordes  of 
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voracious  insects.  Of  the  habits  of  these  insects,  of  their 
propagation,  their  changes,  as  well  as  their  destruction, 
Entomology  treats.     It  is  thus  intimate  with  agriculture. 

A  farmer,  selecting  perhaps  the  most  fruitful  of  his  fields, 
has  day  after  day  followed  the  plough,  turning  the  deep, 
rich  furrow.  On  the  mellow  soil  the  wheat  falls  in  a  shower 
from  his  generous  hand,  and,  sprii^ging  up,  attests  how  well 
he  has  done  his  work.  The  crop  endures  the  winter  well, 
and  is  ready  to  start  under  the  first  genial  suns  of  spring. 
The  ground  is  cleared  of  weeds,  and  nothing  is  left  to  check 
the  growth  of  the  plants.  Leaf  after  leaf  develops,  until 
the  field  is  a  wavy  sea  of  green,  and  as  the  light  spring 
breezes  course  over  it,  their  path  is  disclosed  by  the  bright- 
ening and  darkening  of  the  nodding  blades.  Joint  after 
joint  is  pushed  up  until  the  pennant  leaf,  appearing  above 
all,  bears  in  its  embrace  the  hope  of  the  farmer,  the  head  of 
the  wished-for  grain.  This  bursts  its  swaddling  bands,  then 
sends  out  its  delicate  bloom,  then  hides  within  its  chaffy 
shields  the  tender,  milky  grain.  Rich  in  promise  is  that 
beautiful  field.  The  sun  and  showers  are  well  appointed, 
and  the  farmer  already  rejoices  in  the  assurance  of  the  re- 
ward of  his  labor.  The  days  when  it  will  be  harvested  and 
garnered  can  almost  be  counted.  Room  in  the  old  gray 
bam  for  the  coming  crop ! 

But  with  the  blossom  of  the  wheat,  or  its  early  milky 
state,  has  come  a  little  two-winged  fly,  an«  orange  colored 
gnat,  much  like  a  mosquito  in  form,  but  a  very  little  thing. 
If  you  have  a  hand  glass  you  will  be  able  to  examine  it 
more  minutely.  You  will  see  that  it  has  long,  slender,  pale 
yellow  logs,  and  two  transparent  wings,  reflecting  in  the 
light  the  tints  of  the  rainbow.  Its  eyes  are  black  and  prom- 
inent, its  face  and  feelers  yellow,  its  antennas  long  and 
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blackish.  This  little  midge  hovers  over  a  head  of  wheat, 
settles  upon  it,  and  within  the  green  scales  deposits  its  eggs. 
In  a  few  days  these  hatch,  and  the  little  buff  colored  worms 
find  themselves  in  a  luxurious  home,  an  insect  paradise. 
They  attach  themselves  to  the  soft,  milky  berry,  and  their 
luxurious  living  shows  itself  in  their  increasing  size.  Not 
so  the  kernel.  The  rich  juices  sent  up  by  stem  and  leaf  to 
be  stored  away  in  the  ripening  grain,  do  not  fill  their  ap- 
pointed duty,  for  the  life-blood  of  the  berry  is  drawn  away 
by  these  voracious  leeches*  The  kernel  shrinks  away  and 
dies.  Its  cradle  becomes  its  grave,  in  which  corruption  and 
worms  revel  together. 

It  is  true  that  one  little  fly  and  one  grain  of  wheat  are 
but  trifles  in  themselves,  but  they  stand  as  representatives 
of  what  has  been  going  on  through  a  whole  field,  and  more, 
through  a  whole  district.  That  fly  was  but  one  of  a  num- 
berless host.  With  the  shrinking  and  dying  of  that  one 
kernel,  the  hope  of  the  farmer  departed,  for  his  whole  har- 
vest was  attacked,  smitten,  lost.  Over  a  whole  region  of 
country  the  scourge  has  passed  and  the  crop  is  destroyed. 

If  some  one  turning  aside  from  the  more  severe  labors  of 
his  profession,  has  devoted  his  leisure  hours  to  the  study  of 
this  little  insect,  and  learning  its  habits,  has  been  able  to  de- 
vise a  way,  ready  and  unfailing,  by  which  its  ravages  can 
be  prevented,  he  has  been  doing  no  trifling  work.  Worthy 
is  he  of  honor,  and  shall  receive  the  unmeasured  gratitude 
of  the  farmer. 

There  is  an  undeveloped  offshoot  of  natural  philosophy 
in  which  the  agriculturist  has  a  deep  concern,  and  that  is 
Meteorology^  which  treats  of  the  atmosphere  and  its  phe- 
nomena. A  late  or  an  early  frost  may  in  one  night  blast 
the  prospect  of  a  harvest ;  a  continual  rain  may  ruin  the 
labor  of  a  season.    The  laws  of  the  winds,  their  going  out 
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and  their  coming  in,  science  has  to  some  extent  disclosed. 
Year  by  year,  more  and  more  is  known.  Though  we  may 
never  be  able  to  compel  the  sky  to  send  down  rain  at  our 
call,  or  the  frost  to  flee  at  our  word,  still  we  can  to  some 
extent  equalize  the  fall  of  showers,  and  mitigate  the  severity 
of  the  frost. 

The  change  of  temperature  and  consequent  production 
of  winds  is  a  source  of  utility  at  once  evident  to  all.  Com- 
merce flourishes  under  prosperous  gales,  and  the  agricul- 
tural products  of  one  country  are  exchanged  for  those  of 
another.  "The  winds  give  us  salubrious  air  for  that  which 
has  become  vitiated,  and  the  fierce  tempest  may  be  a  mes- 
senger of  mercy  sent  to  blast  the  seeds  of  pestilence  and 
contagion." 

It  is  the  winds,  in  their  beneficent,  yet  quiet  character, 
which  especially  call  forth  the  gratitude  of  the  farmer. 
Prom  the  great  fountain  source  of  waters — the  ocean — an 
imperceptible  mist  goes  up,  is  received  by  the  gentle  winds, 
and  carried  over  the  land.  A  cold  atmosphere  cannot  hold 
up  as  much  moisture  as  a  warm  one,  and  the  warm  air  of 
the  ocean  meeting  with  a  cold  current  or  a  colder  mountain 
top,  sends  down  its  precious  burden,  giving  to  the  farmer 
^^  the  former  and  the  latter  rain." 

The  great  deserts  are  such  not  usually  from  an  inherent 
barrenness,  but  simply  from  the  force  of  circumstances  ;  the 
great  circumstance  being  the  refusal  of  the  sky  to  give  up 
its  moisture.  Around  the  fountain  of  the  desert  there  is  an 
oasis.  It  is  confidently  asserted  by  those  whose  opinion  is 
fully  worthy  of  our  regard,  that  if  a  mountain  or  a  moun- 
tain chain,  were  by  any  convulsion  of  nature  pushed  up  in 
Zahara  into  the  regions  of  eternal  frost,  those  sterile 
plains  would  bloom  like  a  garden.  The  cold  mountain  tops 
would  condense  the  moisture  that  the  avaricious  winds  now 
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bear  in  their  embrace  to  other  parts,  while  down  the  slop- 
ing sides,  rivulets  and  rivers  would  carry  grateful  draughts 
to  the  thirsty  land. 

The  value  of  snow  can  scarcely  be  overestimated.  It 
protects  our  rivers  and  streams,  retards  the  advance  and 
tempers  the  severity  of  the  cold ;  forms  a  warm  covering  to 
the  soil,  imprisons  the  heat  in  the  ground,  and  defends  vege- 
tation from  the  rigors  of  the  frost.  ''The  snow  gathered 
in  exhaustless  store  upon  the  high  mountains  of  the  globe, 
feeds,  as  it  gradually  melts  beneath  the  heat  of  summer, 
thousands  of  rivers  which,  flowing  on  from  clime  to  clime, 
enrich  the  soil  and  crown  the  land  with  plenty." 

And  deWj  that  silent  messenger  to  the  needy  plant  in  a 
parched  soil,  meteorology  teaches  us  to  prize.  The  tumbler 
filled  with  cold  water,  in  a  warm  room,  is  the  standard  illus- 
tration of  the  deposition  of  dew.  But  to  the  meteorologist, 
the  cooling  earth  replaces  the  tumbler,  and  the  room  is 
bounded  only  by  the  canopy  of  heaven.  Where  most  needed, 
it  comes  as  though  it  were  endowed  with  choice.  ^'Lake 
and  river  are  not  visited  by  it,  it  scarcely  stops  upon  the 
barren  rock,  it  passes  over  the  naked  soil,  but  goes  on  to 
the  tender  herbage  and  bladed  grain,  which  it  blesses  with 
all  its  invigorating  exuberance." 

They  tell  us  that  our  climate  has  changed,  that  our  sum- 
mers are  drier,  that  our  streams  are  smaller.  Perhaps 
our  own  observation  will  instance  cases,  where  a  once  liv- 
ing spring  has  become  dry,  or  where  an  ever  flowibg  stream 
yearly  grows  less.  Are  we  at  all  accountable  for  these  re- 
sults? 

"Woodman  spare  that  tree"  is  not  the  voice  of  song  alone. 
The  meteorologist  repeats  the  plea,  and  adds,  "  touch  not  a 
single  bough."  That  the  extensive  destruction  of  the  for- 
ests of  a  country  lessens  the  quantity  of  running  water  the 
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obseryations  of  Hamboldt,  Boussingault  and  others,  have 
established  beyond  a  doubt. 

Cultivation  may  demand  the  prudent  clearing  of  lands, 
but  does  not  nature  cry  out  against  the  vandalism,  the  war 
of  extermination,  that  is  waged  against  our  noble  martyr 
forests  ?  The  interests  of  the  agriculturist  demand  that  our 
trees  be  sacred,  that  we  plant  but  not  wantonly  destroy. 

Thus  I  notice  some  of  the  sciences  that  have  a  direct 
bearing  on  the  farmer's  profession ;  Geology  and  Chemistry, 
teaching  of  the  soil — the  home  of  the  plant — ^its  physical 
properties  and  intimate  constitution  ;  Botany  treating  of 
what  grows  up  from  the  soil ;  Zoology  and  Entomology 
giving  a  knowledge  of  the  animals  that  economize,  and  the 
insects  that  destroy  the  fruit  of  our  labor ;  and  Meteorology 
making  us  acquainted  with  the  influence  of  the  climate  on 
our  products  ;  and  for  these  I  ask  the  respectful  considera- 
tion of  our  agriculturists.  Not  that  the  knowledge  of  all 
these  will  make  a  farmer,  but  these  encouraged  an(f  con- 
sulted will  add  both  to  his  financial  and  intellectual  capital. 
I  do  not  ask  that  experience  be  discarded,  or  that  untried 
theories  be  adopted  without  question,  but  I  do  plead  that 
the  contributions  of  science  be  accepted  and  acknowledged. 
Let  agriculture  be  no  longer  suspicious  of  science,  but  test 
its  theories  and  reduce  to  practice  its  researches.  Then 
science  will  respond  to  the  questions  of  agriculture,  and  as 
far  as  possible  solve  its  doubts.  Let  the  hand  and  the  head 
work  together,  let  thought  and  labor  be  intimate. 

Science  has  girded  itself  for  its  appointed  mission.  It  is 
reliant  on  its  strength,  confident  in  its  success,  but  now  mod- 
est in  its  claims-  Q-oodwUl  is  inscribed  on  the  olive  branch 
it  bears.  In  its  giant  strength  it  goes  forth  in  charity.  To 
agriculture  and  the  arts  that  minister  to  man,  it  comes  not  in 
the  pride  of  its  power,  but  with  the  humility  of  a  child,  and 
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claiming  its  relationship  asserts  its  brotherhood,  and  repeats, 
henceforth  let  there  be  no  strife  between  as. 

Albert  Chapman,  Esq.,  of  Middlebury,  spoke  earnestly  in 
favor  of  Farmers'  Clubs,  pointing  out  their  obvious  advant- 
ages and  showing  the  loss  that  accrues  to  a  farming  comma- 
nity  by  the  neglect  in  this  particular. 

Mr.  Douglass  remarked  upon  the  indifference  of  farmers 
to  improvement,  and  the  benefit  they  would  receive  from  a 
careful  study  of  their  business.  There  was  profit  in  this 
knowledge.  Science  imparts  the  power  to  ensure  good  crops 
in  unfavorable  seasons.  He  urged  the  formation  of  a  Far- 
mers' Club  in  Middlebury,  saying  that  no  place  in  the  State 
afforded  better  material  for  an  effective  and  useful  organiza- 
tion of  that  kind. 

Mr.  Wright  supported  the  same  view.  He  said  that  un- 
forti^pately  there  was  a  jealousy  among  farmers  that  seemed 
to  act  as  an  obstacle  to  union  and  stand  in  the  way  of  co- 
operation. Some  think  this  jealousy  is  a  good  thing,  because 
if  farmers  did  unite  they  would  control  the  world.  Well, 
they  are  the  majority,  and  they  have  the  right  to  rule.  At 
any  rate  they  could  get  their  rights  if  they  would  pull  to- 
gether, and  they  have  never  had  them  yet.  He  did  not  think 
there  was  any  danger  that  farmers  would  tyrannize  over  the 
rest  of  the  community,  even  if  they  had  the  power. 

In  reply  to  questions.  Prof.  S.  gave  several  instances  of 
the  benefit  derived  by  agriculture  from  the  investigations  of 
science.  He  especially  referred  to  the  experience  of  Mr. 
Geddes,  of  Onondaga  County,  (N.Y.,)  with  the  wheat  midge, 
by  which  it  was  shown  that  this  insect  never  appeared  before 
a  certain  period  in  the  season,  and  that  by  sowing  an  early 
variety,  like  the  Mediterranean,  its  ravages  could  be  entire- 
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I7  escaped,  as  the  wheat  was  out  of  the  milk  before  the  midge 
appeared. 

Prof.  Collier  also  gave  some  interesting  accounts  of  simi- 
lar discoveries,  referring  particularly  to  Pasteur's  investiga- 
tions into  the  silk  worm  disease,  by  which  the  silk  growing 
industry  of  Prance  was  preserved  from  utter  ruin. 
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AGEICULTURE  AS  A  FIELD    FOR    HU- 
MAN DEVELOPMENT. 

A  PAPER  BEAD  AT  THE  MEETING  OF  THE  YEBMONT  STATE  BOARD 
OP  AQBICULTUBB  AT  MiDDLEBUBY,  BY 

HON.  P.  D.  DOUGLASS,  OF  WHITING. 


Human  development  is  subject  to  laws  and  conditions 
which  were  established  by  the  Creator,  and  like  all  his 
works  are  fixed  and  unchangeable.  It  is  only  by  the  obser- 
vance of  these  laws  and  conditions  that  man  can  reasonably 
hope  to  rise  in  the  scale  of  being  and  accomplish  the  great 
object  of  his  Greater.  If  he  obeys  them  he  will  rise  to  no- 
ble manhood  and  reap  all  those  blessings  which  pertain  to 
such  development.  If  he  chooses  to  disregard  them  he  may 
sink  to  the  lowest  depths  of  mental,  moral,  and  physical  im- 
becility ;  or  he  may  attain  to  any  degree  of  manly  develop- 
ment between  these  wide  extremes. 

These  laws  apply  alike  to  all  mankind.  There  is  no 
royal  road  by  which  the  sovereign  can  attain  to  superior 
personal  worth  excepting  that  by  which  his  most  humble 
subject  may  reach  the  same  goal.  True  nobility  is  the  out- 
growth of  true  manhood.  Though  society  may  vote  "his 
mantle  unto  majesty,"  the  man  will  nevertheless  be  just 
what  he  makes  of  himself. 

"Pigmies  are  pigmies  still,  though  perched  on  Alps, 
And  pyramids  are  pyramids  in  vales." 
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That  ideal  of  nobility  is  onlv  worthy  of  imitation  which 
elevates  the  man  above  all  fortuitous  surroundings,  alike 
those  of  gilded  royalty,  or  the  rough,  uncouth  exterior  be- 
gotten by  severe  but  honest  toil,  like  that  of  Peter  the  Great, 
whose  true  nobility  appeared  more  conspicuously  when  la- 
boring as  a  common  laborer  in  the  shipyards  of  England, 
than  when  surrounded  with  all  the  regal  grandeur  of  his 
throne  ;  or  like  that  of  a  Lincoln,  who  was  nevertheless  a 
man,  whether  splitting  rails  upon  the  farm,  or  conducting  the 
affairs  of  a  mighty  nation. 

Our  ideal  of  true  manhood  should  embrace  the  entire  man 
in  its  conception.  It  should  not  elevate  as  our  standard  for 
imitation  the  man  with  weak  physical  powers  and  an  undue 
development  of  brain,  nor  the  physical  giant  with  a  meager 
brain,  nor  the  man  with  that  morbid  moral  development  which 
characterizes  the  bigot ;  but  that  perfect  ideal  which  points 
only  to  the  full,  symmetrical  development  of  the  mental, 
moral  and  physical  powers.  There  is  no  law  of  God  more 
clearly  discernible  to  the  human  mind  than  that  which  re- 
quires earnest,  persistent,  intelligent  labor,  as  the  fundamen- 
tal condition  of  such  development.  It  is  as  essential  to  it 
as  the  food  we  eat  or  the  air  we  breathe.  Without  bodily 
labor  our  physical  powers  become  sluggish  and  unhealthy, 
which  must  of  necessity  be  followed  by  both  physical  and 
mental  imbecility.  Without  mental  labor,  those  organs 
through  which  the  mind  communicates  with  the  surrounding 
world  fail  to  properly  perform  their  functions. 

This  law  of  life  pervades  all  animate  nature,  and  its  influ- 
ence reaches  in  a  modified  form  even  to  the  inanimate  cre- 
ation. The  stagnant  ^pool  begets  putrefaction  and  disease. 
The  ocean,  even,  is  only  kept  pure  by  constant  agitation. 
The  air  we  breathe,  were  it  to  cease  its  motion,  would  be- 
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come  charged  with  pestilence  and  death.  Stagnation  im- 
plies decay,  while  healthful,  harmonious  action  is  the  life 
giving  principle  which  bestows  its  blessings  on  every  hand. 
•  Superior  mental  or  physical  power  results  only  from  the 
mastery  of  difiScult  subjects,  and  the  surmounting  of  great 
obstacles.  Mere  childish  activity  will  never  alone  develop 
manhood.  Activity  like  that  of  the  fleeting  butterfly,  which 
sports  from  flower  to  flower,  though  it  answers  well  the  de- 
mands of  childhood,  will  dM^op  only  childish  powers. 
Neither  will  that  aimless,  listless  "^^cise,  so  often  engaged 
in  by  those  whose  time  hangs  heavy  oijN^^^r  hands,  lead  to 
better  results.  That  occupation  which  ta^tf^^^J  ^^^  P^?^^" 
cal  powers  will  promote  only  physical  de^lCP°^®^' »  ^ 
where  the  mind  is  only  thus  stimulated,  failure  lHJf^  ^^^* 
from  consequent  loss  of  physical  vitality.  That^P^^  ^^ 
most  beneficial  which  stimulates  to  the  harmonious  dev  P' 
ment  of  the  entire  man,  by  enlisting  both  his  powers  of  irllj 
and  body  in  the  earnest  pursuit  of  worthy  objects. 

Man  is  endowed  by  his  Creator  with  such  powers  of  adap- 
tation to  circumstances,  he  can  cultivate  such  habits  and  as- 
pirations, and  engage  in  such  emulations,  that  even  very 
intense  labor,  whether  of  the  brain  or  hands,  or  both  com- 
bined, may  become  to  him  a  pleasure  rather  than  a  burden. 
It  is  such  labor  that  most  benefits  him  who  engages  in  it, 
and  it  is  only  by  such  labor  that  perfect  development  can  be 
obtained. 

How  noble  the  office  of  intelligent  labor  as  viewed  from 
this  stand-point!  It  is  the  grand  essential,  not  only  to 
worldly  success,  but,  through  constant  developmeot,  to  happi- 
ness also.  He  only  will  be  ashamed  of  it  who  has  not  been 
himself  sufficiently  elevated  by  it  to  comprehend  its  true 
nature  and  appreciate  its  importance. 

When  God  pronounced  a  curse  upon  our  first  parents,  and 
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said,  "  In  the  sweat  of  thj  face  shalt  thou  eat  bread,"  he 
accompanied  that  curse  with  a  blessing,  by  causing  the  very 
labor,  which  they  and  their  posterity  were  from  that  time 
obliged  to  perform  to  procure  their  subsistence,  to  result  in 
ennobling  their  being  and  increasing  their  capacity  for 
enjoyment.  We  see  this  illustrated  on  an  extensive  scale  in 
the  history  of  nations.  Where  a  bountiful  nature  yields 
spontaneously  nearly  iall  the  necessaries  of  life,  man  will 
never  attain  a  strong  mental  or  physical  development. 
Hence  we  look  in  vain  through  the  history  of  the  past  for 
enlightened  progressive  nationalities  within  the  limits  of  the 
tropics. 

The  primary  causes  of  national  progress  or  decline  are 
climate,  government,  religion  and  fashions,  yet  these  assume 
a  national  importance  only  by  their  influence  upon  its  indus- 
tries. If  they  stimulate  the  masses  to  noble  pursuits,  to 
hearty,  geaerous,  industrial  emulations,  individual  and  na- 
tional progress  will  be  the  result.  If  their  influence  begets 
the  opposite  habits,  ruin  to  human  progress  will  result  just 
in  proportion  to  the  extent  and  power  of  their  influence. 
How  important  the  subject  of  individual  occupation.  The 
man  is  of  more  consequence  than  his  calling.  We  are  prone 
in  this  fast  age  to  allow  the  pecuniary  features  of  our  busi- 
ness to  overshadow  all  other  considerations ;  to  overlook  its 
legitimate  tendencies  and  effects  upon  the  mental,  moral  and 
physical  welfare  of  him  who  engages  in  it. 

It  is  true  that  one's  industrial  occupation  does  not  neces- 
sarily determine  the  nature  or  degree  of  his  individual  de- 
velopment. The  opportunities  which  it  presents  for  improve- 
ment, drawn  from  other  sources,  are  ^rhaps  equally  impor- 
tant. The  miner  and  the  Irishman  upon  the  railroad,  who 
toil  only  with  the  pickax  and  spade,  cannot  from  the  nature 
of  the  mployment  be  mentally  elevated  by  it ;  yet  they  may 
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seek  mental  discipline  outside  of  their  calling.  And  so  with 
a  large  share  of  the  mechanical  employments :  they  are  not 
in  themselves  mentally  or  physically  elevating,  yet  those  who 
pursue  them  may  seek  both  from  other  sources.  The  mani- 
fest want  of  opportunities  for  this,  while  in  the  pursuit  of 
many  callings,  practically  prohibits  the  attempt.  And  so 
the  teacher,  the  student,  the  accountant,  the  artist,  the  auth- 
or, and  those  engaged  in  many  other  employments,  may  have  a 
sufficient  variety  and  amount  of  mental  labor  to  perform  in  con- 
nection with  their  business,  and  yet  through  their  consequent 
want  of  opportunities  to  secure  physical  health  by  proper 
exercise,  fail  to  possess  that  great  essential  to  complete  de- 
velopment. 

He  who  pursues  an  ignoble  calling,  or  engages  in  dishon- 
est commercial  enterprise,  will  not  improve  himself  in  those 
virtues  which  elevate  human  character.  The  slave-driver, 
the  smuggler,  the  counterfeiter,  he  who  purposely  sells  wares 
of  any  kind  to  be  used  for  demoralizing  purposes,  or  engages 
in  any  kindred  pursuit  which  necessarily  results  in  injury 
and  wrong  to  his  fellow  men,  though  he  may  develop  both 
mental  and  physical  powers  by  his  calling,  will  himself  prove 
a  moral  failure. 

In  nearly  every  department  of  legitimate  commerce 
strong  temptations  to  wrong  doing^constantly  present  them- 
selves, which  too  often  result  in  the  moral  ruin  of  those 
who  engage  in  it.  Hence  the  corruption,  depravity  and 
vice  which  uniformly  prevail  in  great  commercial  cen- 
ters ;  which  has  rendered  New  York  city  to-day  unfit  for 
self  government.  And  had  it  not  been  for  the  wholesome 
moral  and  political  influence  exerted  upon  it  by  the  surround- 
ing rural  districts,  which  have  furnished  it  with  a  large  pro- 
portion of  its  men  of  brains  and  moral  worth,  we  have  rea- 
son to  believe  it  would  have  ere  this  become  a  modern  pan- 
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demonium,  surpassing  the  ancient  cities  of  the  plain  in  its 
depravity. 

He  chooses  well  who  selects  that  calling  best  calculated 
to  elevate  himself.  And  that  vocation  -which  in  itself  pro- 
motes in  the  highest  degree  the  full  and  harmonious  develop- 
ment of  him  who  pursues  it,  and  which  presents  the  most 
favorable  opportunities  for  reading  and  improvement  in  con- 
nection with  it,  and  which  is  the  farthest  removed  from  all 
demoralizing  influences,  is  evidently  the  most  desirable  and 
best  adapted  to  the  present  wants  of  man. 

What  industrial  pursuit  more  perfectly  fulfills  these  con- 
ditions than  the  calling  of  the  agriculturist,  when  properly 
conducted?  As  an  intellectual  pursuit  it  has  no  superior. 
To  fully  master  the  science  of  agriculture  in  all  its  depart- 
ments demands  a  higher  order  of  intellect  than  was  ever  yet 
possessed  by  man.  It  is  rather  the  sum  of  many  sciences ;  a 
field  in  which  the  man  of  weak  intellectual  powers  may  con- 
stantly learn  if  he  will  but  apply  himself,  and  where  the  in- 
tellectual giant  may  spend  his  three  score  years  and  ten  in 
diligent  study  and  practice,  and  then  have  failed  to  master 
half  its  mysteries. 

The  fact  that  a  vast  majority  of  the  farmers  of  this  or  any 
other  country  gain  a  subsistence,  and  thousands  of  them  a 
competency,  with  a  very  slight  knowledge  of  their  profesbion, 
does  not  disprove  my  position.  We  might  as  consistently 
maintain  that  the  acquisition  of  medicine  by  the  members  of 
that  profession  is  unnecessary,  and  therefore  that  that  call- 
ing is  not  an  intellectual  pursuit,  because  medical  quacks 
may  gain  a  competency  by  their  practice  in  many  localities ; 
and  the  same  of  the  legal  profession,  because  legal  quacks 
thrive  pecuniarily  everywhere  in  the  same  manner.  Yet  a 
thorough  knovpledge  of  neither  of  these  professions  can  be 
acquired  without  a  manifest  development  of  mental  powers. 
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And  as  the  scieDce  ef  agriculture,  or  rather  those  sciences 
which  legitimately  pertain  to  it,  embrace  a  much  wider  range 
of  knowledge  than  either  of  these  professions,  their  acqui- 
sition must  of  necessity  be  attended  by  stronger  mental  de- 
velopment. 

If  practically  the  pursuit  of  agriculture  has  not  this  eflFect, 
it  must  be  because  of  the  truth  of  that  statement  of  Baron 
Liebig,  quoted  alfour  last  meeting, "  That  agriculture,  though 
the  oldest  of  the  sciences,  has  made  less  progress  than  any 
other,  because  a  smaller  amount  of  intelligence  lias  been  put 
into  its  pursuit."  Agricultural  science,  like  all  sciences,  will 
only  develop  him  who  acquires  it.  Those  demonstrated 
facts  which  collectively  constitute  the  sum  of  all  scientific 
knowledge  are  the  same  throughout  the  world,  yet  mankind 
for  this  reason  are  not  alike  enlightened  by  them. 

If  the  professional  acquirements  of  the  agriculturists  of 
this  country  were  to  be  judged  by  the  same  rules  that  we 
apply  to  other  professions,  how  many  of  us  would  escape  the 
opprobrious  ef)ithet  of  quack  ?  As  a  field  for  physical  im- 
provement it  fulfills  more  perfectly  the  conditions  required 
than  almost  any  other  calling.  The  farmer  may  degrade 
himself  by  his  own  stupidity,  while  in  the  pursuit  of  it,  to 
the  most  abject  physical  slavery,  and  by  a  life  of  ceaseless 
drudgery  blunt  his  powers  of  mental  and  moral  perception, 
obliterate  every  spark  of  natural  vivacity,  and  become 
wretched  and  unhappy.  But  it  will  not  be  the  fault  of  his 
calling.     He  may  do  this  in  any  other  pursuit. 

When  intelligently  conducted,  agriculture  presents  a  field 
for  the  most  varied  and  healthful  physical  labor.  By  the  in- 
troduction of  an  improved  system,  the  use  of  labor  saving 
machinery,  and  the  provision  of  better  conveniences  in  all 
its  departments^  its  most  unpleasant  features  have  been  or 
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may  be  removed,  and  its  pursuit  become  a  pleasure  rather 
than  a  burden. 

It  brings  man  into  direct  and  pleasing  contact  with  nature, 
where  he  can  breathe  her  pure  air,  and  drink  in  health,  vig- 
or and  vivacity  of  spirits  if  he  will ;  where  he  may  behold 
the  footprints  of  his  Creator  on  every  hand,  see  in  the  beauty 
of  every  landscape  the  evidence  of  his  intelligent  design, 
and  in  the  growth  and  structure  of  every  flower  and  blade 
of  grass  the*  operation  of  those  mysterious  laws  which  his 
finite  mind  can  never  fully  comprehend. 

It  is  removed  from  the  demoralizing  influences  of  the 
city,  from  those  fascinating  attractions  and  distracting  influ- 
ences so  destructive  to  those  habits  of  persistent,  industri- 
ous application  withdut  which  business,  and  life  even,  will 
prove  a  failure. 

Farm  life,  with  its  quiet  retreat  and  seasons  of  compara- 
tive leisure,  its  long  winter  evenings  and  stormy  days,  fur- 
nishes opportunities  for  reading  and  intellectual  improve- 
ment enjoyed  by  the  members  of  few  other  callings.  If  the 
farmers'  sons  can  have  access  to  a  good  library,  and  will 
properly  improve  their  opportunities,  they  may  by  a  judi- 
cious course  of  reading  acquire  that  knowledge  of  the  world 
which  will  be  of  more  practical  value  to  them  than  that  ob- 
tained by  an  ordinary  collegiate  course ;  of  its  people  and 
their  history,  their  governments,  industries  and  peculiarities, 
the  biographies  of  its  illustrious  men,  of  its  geography 
and  natural  productions,  its  geology  and  meteorology,  its 
botany  and  natural  history,  of  anatomy  and  hygienic  laws 
which  govern  his  own  health  aud  that  of  his  domestie  ani- 
mals. He  can  thus  acquire  a  store  of  practical  knowledge 
which  will  fit  him  for  any  position  in  life. 

Yet  with  all  these  advantages  the  farmer  may  be,  and 
often  is,  a  dunce.     He  must  determine  for  himself  what  his 
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standing  among  men  shall  be.  The  pursuit  of  agriculture 
is  not  a  specific  for  the  cure  of  idleness  and  stupidity.  He 
may  cultivate  tastes  and  habits  which  will  make  the  occupa- 
tion of  his  winter  evenings  in  the  manner  I  have  described 
a  source  of  both  profit  and  pleasure,  and  result  in  noble, 
manly  development  as  surely  as  every  eflfect  is  the  result  of 
its  legitimate  cause.  If  he  habitually  sleeps  away  those 
golden  opportunities,  cultivates  habits  of  listless  indolence 
and  stolid  apathy,  he  necessarily  accepts  the  result  of  his 
choice,  which  will  surely  be  a  very  low  grade  of  intellectual 
development.  If  he  habitually  strolls  to  some  neighboring 
store,  tavern  or  grog-shop,  to  spend  his  leisure  hours  in  idle 
gossip  or  to  partake  of  a  social  glass,  the  results  will  be  the 
same,  only  that  he  will  add  moral  depravity  to  mental  imbe- 
cility. By  such  a  course  he  can  never  master  his  profession 
or  be  elevated  by  it. '  He  will  even  complain  of  the  low, 
menial  nature  of  the  very  calling  which  he  has  not  brains 
enough  to  understand.  •  He  will  be  so  far  beneath  it  that  he 
will  only  comprehend  its  most  unpleasant  features.  Its 
cares  and  toils  will  appear  to  his  thoughtless  fancy  to  assume 
gigantic  proportions,  and  he  will  readily  adopt  that  absurd 
and  foolish  notion,  that  intelligent  labor  is  disgraceful ;  that 
the  sinewy  arm  and  the  calloused  hand  necessarily  indicate 
a  plebian  mind,  while  the  soft  white  hand  and  a  correspond- 
ing physical  development  betoken  true  gentility. 

The  farmer's  son  with  such  notions  and  habits,  if,  unfor- 
tunately for  him,  he  is  supplied  by  indulgent  parents  with 
pecuniary  means,  will  soon  lose  hio  manhood,  and  sink  to  a 
level  with  those  who  rank  personal  attractions  (and  those 
even  judged  by  a  false  standard)  above  substantial  acquire- 
ments; broadcloth,  silks  and  perfumery,  above  mental  and 
moral  worth.  He  will  even  fancy  he  can  better  his  condi* 
tion  by  leaving  the  farm  and  seeking  some  third  rate  clerk- 
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ship,  where  his  delicate  hands  will  never  be  soiled,  and  where 
the  brain  work  required  is  only  enough  to  measure  silks, 
laces  and  calico,  and  utterly  inadequate  .to  develop  brain 
power  enough  in  him  to  rise  to  the  head  of  his  profession, 
or' to  a  respectable  mediocrity  among  men  of  mind.  Such  a 
youth,  though  he  may  dress  in  the  finest  of  broadcloth,  sport 
the  most  equisitely  waxed  moustache,  flaunt  his  gay  apparel 
and  diamond  rings,  and  he  perfumed  with  the  choicest  of 
odors,  will  never  possess  true  manhood. 

Whence  comes  that  idea  that  agriculture  is  a  menial  call- 
ing, an  unworthy  pursuit  ?  And  whence  those  absurd  fash- 
ions which  are  corrupting  the  minds  of  many  of  our  sons 
and  daughters  ?  Do  they  originate  with  our  men  of  mind, 
with  our  pure  and  noble  women,  with  the  true  nobility  of 
our  land  ?  Never !  but  rather  with  the  opposite  extreme  of 
society,  from  that  self  styJed  aristocracy,  which  though  pos- 
sessing pecuniary  means  is  bankrupt  in  mind  and  moral 
worth.  Labor  disgraceful !  By  what  means  were  those 
mighty  minds  developed  which  have  honored  and  are  now 
honoring  our  country  and  humanity  ?  Were  they  the  results 
of  indolence  and  sloth,  of  modern  fashion  and  frivolity  ? 
Like  the  modern  dandy,  were  they  the  more  the  products  of 
the  tailor  and  the  barber,  than  of  the  Creator  ?  Do  they 
come  from  the  palaces  of  our  millionaires,  where  habits  of 
luxurious  ease  prevail,  where  generous  industrial  emulations 
are  unknown,  where  stern  necessity  never  incites  to  manly 
toil  ?  Never !  Do  they  come  from  our  cities  where  grand 
display  is  the  rule,  and  diligent  application  in  youth  the  ex- 
ception, where  barbarous  fashions  and  perverted  tastes  cor- 
rupt society,  and  the  gay  round  of  frivolous  amusements  oc- 
cupies the  time  and  attention  of  the  young  of  all  classes  ? 
Such  conditions  never  develop  such  men. 
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The  germs  of  our  true  nobility  are  most  often  found  in 
some  humble  farm"houte,  or  in  some  frontier  cabin,  both  far 
removed  from  suqh  influences  ;  where  some  child  of  poverty 
has  been  subjected  by  stern  necessity  to  those  conditions 
which  God  has  imposed  for  his  development ;  where  by  hon- 
est toil  and  frugal  diet  the  body,  that  early  habitation  of  the 
soul,  has  been  fitted  to  perform  its  part  of  a  harmonious 
whole ;  where  the  free  untrammeled  soul  beholds  a  bound- 
less world  before  it,  conscious  that  it  must  depend  only  upon 
its  own  resources  for  success  in  the  race  of  life.  This  con- 
sciousness, in  view  of  the  mighty  results  to  be  attained,  in- 
spires in  the  youth  that  ambitious  determination  which  is  the 
great  secret  of  success.  With  this  inspiration  he  starts  for 
a  noble  goal.  His  whole  energies  are  enlisted,  and  whether 
toiling  upon  the  farm  or  engaged  in  a  more  menial  occupa- 
tion, his  success,  humanly  speaking,  is  certain.  The  very 
obstacles  in  his  way  become  his  greatest  blessiugs,  by  the 
discipline  which  they  afford.-  He  attains  a  full,  symmetric- 
al development,  and  towers  like  an  Abraham  Lincoln  above 
his  fellows,  the  realization  of  a  true  ideal  of  manhood,  who, 
like  some  giant  oak  which,  though  brawny  and  uncouth  in 
trunk  and  limb  it  may  be,  is  nevertheless  an  oak,  the  giant 
of  the  forest. 

The  conditions  which  developed  a  Lincoln  were  substan- 
tially the  same  that  I  have  pointed  out ;  the  same  by  which 
all  of  that  long  list  of  noble  spirits  to  which  I  have  referred 
have  been  developed  ;  and  if  there  is  a  place  on  earth  where 
above  all  others  these  conditions  exist,  where  those  divinely 
instituted  laws  of  mental,  moral  and  physical  growth  can 
most  easily  be  obeyed,  it  is  in  the  quiet  rural  home  of  the 
Vermont  farmer.  If  his  means  are  small,  the  probabilities 
of  the  ultimate  success  of  his  sons  and  daughters  will  be 
the  greater.     If  they  do  not  develop  properly,  it  will  not 
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be  the  fault  of  his  calling,  but  the  want  of  a  proper  pursuit 
of  it,  and  his  own  failure  to  inspire  in  them  that  ambition 
which  should  lead  them  to  properly  improve  these  opportuni- 
ties which  it  should  afford  them. 

If  he  would  accomplish  their  ruin,  let  him  allow  them  to 
be  taught  that  labor  is  disgraceful ;  that  thdr  delicate  hands 
were  never  made  for  vulgar  toil.  Cultivate  in  them  a  false 
pride  and  spendthrift  habits.  Send  his  sons  thus  equipped 
to  the  city  aud  his  daughters  to  some  fashionable  city  board- 
ing school,  where  such  precepts  and  habits  will  be  enforced 
and  confirmed  by  example,  and  he  will  surely  "  accomplish  " 
in  them  ''  a  stupendous  failure ;"  yet  he  may  be  unable  to 
trace  their  ruin  to  causes  for  which  he  himself  is  responsible. 
He  may  even  wonder  why  his  sons  do  not  succeed  in  busi- 
ness ;  why  it  is  that  his  daughters  are  pale,  desponding  and 
spiritless,  while  the  domestic  jn  his  kitchen  possesses  the 
rosy  cheeks  of  health,  and  exhibits  an  exuberance  of  life 
and  vivacity.  He  may  never  know  that  practically  an  edu- 
cation founded  upon  such  ideas  aud  pursuits,  in  connection 
with  such  habits,  will  legitimately  result  in  as  complete  a 
failure  for  all  the  noble  purposes  of  life  to  those  who  are 
thus  educated,  as  the  sons  and  daughters  of  the  Esquimaux 
and  Hottentots.  Yet  "every  effect  is  the  result  of  a  cause," 
and  that  system  of  education  which  is  founded  upon  false 
ideas  of  perfection,  which  violates  those  laws  of  God  only 
by  the  observance  of  which  success  is  possible,  must  neces- 
sarily prove  a  failure,  just  in  proportion  to  the  imperfection 
of  the  ideal  and  the  extent  of  such  violations. 

That  ideal  of  womanhood  which  deprives  woman  of  those 
nobler  powers  of  mind  which  can  alone  fit  her  to  properly 
fill  her  true  sphere,  which  degrades  her  nearly  to  a  level 
with  the  tinseled  doll  or  gaudy  butterfly,  confines  her  from 
infancy  within  the  narrow  limits  of  the  drawing  room  and 
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parlor,  and  excludes  her  from  that  free,  unrestrained  out- 
door exercise  so  necessary  to  health,  is  a  dangerous  one  for 
the  daughters  of  any  class  in  society  to  adopt;  and  so  also 
is  that  fashionable  idea  of  female  beauty  which  ignores  a 
healthy,  physical  development,  and  substitutes  deformity  for 
natural  symmetry,  which,  worse  than  Chinese  barbarism, 
pinches  the  waist  instead  of  the  feet,  which  imitates  the  atti- 
tudes of  the  kangaroo  and  the  humps  of  the  dromedary,  rath- 
er than  that  divine  model  which  the  great  Architect  himself 
has  fashioned,  and  which  immortal  genius  in  all  ages  has 
adorned  and  proudly  accepted  as  the  standard  of  perfection 
in  its  works  of  art.  Such  senseless  and  perverted  tastes  are 
not  the  products  of  agricultural  life. 

The  true  ideal  of  womanhood  is  that  only,  which,  when 
realized,  results  as  nearly  as  possible  in  perfect  mental,  mor- 
al and  phy»ical  development.  Male  and  female  education 
should  be  conducted  upon  the  same  great  principles,  and 
only  varied  in  those  details  of  knowledge  which  fit  each  for 
their  peculiar  sphere.  Farm  life  may  present  to  our  daugh- 
ters, as  well  as  our  sons,  afield  for  development  unsurpassed 
by  any  other  calling,  where  they  may  lay  the  foundation  of 
a  mental  and  physical  education,  which  when  properly  com- 
pleted will  fit  them  not  only  for  usefulness  but  for  the  enjoy- 
ment of  a  degree  of  happiness  unknown  to  the  superficial 
devotees  of  fashion. 

Let  the  farmer  teach  his  children  to  honor  their  profession, 
and  it  will  honor  them, — to  apply  to  it  that  combined  men- 
tal and  physical  labor  which  will  alone  ennoble  it  and  them- 
selves also.  It  will  thus  elevate  them  to  that  p)osition  from 
which  they  will  not  be  ashamed  of  their  occupation,  or  to 
attribute  to  its  honest  labor  that  true  manhood  and  woman- 
hood which  it  will  have  developed  in  them. 
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A    PAPER    READ  AT  THE    MEETING    OF  THE    STATE    BOARD  OF 

AGRICULTURE,  MANUFACTURES  AND  MINING,  AT 

NEWPORT,  AUGUST  7,  1872, 

BY  JONATHAN  LAWRENCE,  ESQ.,  OF  PASSUMPSIC. 


One  of  the  wise  men  of  a  former  age,  when  asked  what 
was  most  proper  for  boys  to  learn,  replied :  "  What  they 
should  practise  when  they  become  men."  According  to  the 
report  of  the  Secretary  of  the  State  Board  of  Education  for 
1870,  there  were  at  that  time  78,843  children  between  four 
and  eighteen  years  of  age  in  the  State.  It  is  safe  to  esti- 
mate that  one  half  of  the  number  are  farmers'  sons  and 
daughters,  and  that  the  common  school  is  their  only  means 
of  education.  If  this  is  a  correct  statement,  we  have  39,421 
farmers'  sons  and  daughters  who  depeild  entirely  on  our 
common  schools  for  their  educational  advantages.  These 
schools,  with  all  their  errors,  are  the  only  avenue  of  learn- 
ing open  to  nearly  all  who  expect  to  obtain  a  livelihood  by 
tilling  the  soil.  True,  some  of  our  more  wealthy  farmers 
are  giving  their  sons  an  academic  or  collegiate  education,' 
but  it  is  not  to  qualify  them  for  farmers,  but  to  swell  the 
already  crowded  professions. 

Now  if  the  wise  man  was  correct, — if  children  should  be 
taught  in  the  common  schools  what  they  should  practise  in 
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after  life,  are  the  text-books  now  used  in  our  common  schools 
adapted  to  that  end  ?  Are  the  reading  lessons  in  our  au- 
thorized text-books  calculated  to  inspire  in  the  pupils  a  love 
of  farm  life  ?  Does  any  portion  of  said  lessons  fix  in  their 
minds  the  beauty  and  usefulness,  the  necessity  and  impor- 
tance of  the  pursuit  ?  Who  of  us,  who  have  lived  half  a 
century,  and  learned  our  ABC  and  our  first  reading  lesson 
from  Noah  Webster's  old  spelling  book,  cannot,  upon  a  mo- 
ment's reflection,  repeat  verbatim  the  history  of  the  two 
farmers,  Thrifty  and  Unthrifty,  contained  therein  ?  How 
many  of  the  best  farmers  of  the  present  age  received  their 
first  agricultural  aspirations,  and  resolved  to  become  thrifty 
farmers,  from  the  lessons  read  and  re-read  from  that  old 
spelling  book  ?  How  many  have  tried  to  shun  the  path  of 
the  unthrifty,  careless  farmer,  from  the  picture  depicted  in 
that  same  old  book  ?  Of  what  do  the  reading  lessons  of  our 
authorized  text-books  treat  ?  Anything,  except  subjects  per- 
taining to  the  calling  of  the  farmer.  Why  should  not  the 
youth  in  our  schools,  while  learning  to  read,  learn  also  how 
to  grow  flowers,  how  to  raise  fruit,  how  to  plant,  sow,  reap, 
and  mow,  and  the  thousand  useful  and  interesting  sub- 
jects connected  with  agriculture  and  horticulture  ?  Why 
should  not  our  school  books  embrace  simple  treatises  upon 
chemistry  as  applied  to  agriculture ;  botany,  and  every 
branch  of  science,  as  applied  to  the  farm  and  garden  ?  If 
"  knowledge  is  power,"  and  the  want  of  it  what  keeps  the 
farmer  in  the  back  ground,  let  us  have  a  system  of  educa- 
tion adapted  to  the  wants  of  the  gi-eat  mass  of  the  youth  of 
'the  State.  Why,  sir,  with  all  due  deference  to  the  honora- 
ble Board  of  Education,  and  without  intending  to  flatter  any 
person  present,  I  would  much  prefer  that  the  Vermont  Far- 
mer should  be  one  of  the  authorized  text-books  for  our 
schools,  rather  than  any  book  we  now  have  in  them.     Yes, 
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sir,  a  judicious  selection  of  articles  from  its  weekly  pages, 
rea4  and  explained  in  our  common  schools,  would  do  more 
to  excite  an  interest  in  and  a  love  for  rural  life,  and  to  ban- 
ish the  hankering  of  our  youth  for  town  and  city  life,  than 
all  the  present  authorized  school  books  in  Vermont.  What 
more  interesting  and  useful  instruction  for  advanced  pupils 
than  the  excellent  papers  read  at  the  meetings  of  the  State 
Board  of  Agriculture,  Manufactures,  and  Mining  ?  Is  it  not 
clearly  the  duty  of  said  Board  to  prepare  such  reading  mat- 
ter, and,  by  cordial  and  systematic  co-operation  with  the 
State  Board  of  Education,  to  procure  its  ad  ption  into  the 
future  text-books  of  the  State  ?  Should  a  larger  appropria- 
tion be  necessary  to  enable  the  Board  to  carry  out  their 
present  or  prospective  designs,  their  efficient  labors  therefor 
would  justify  the  farmers  of  the  State  in  instructing  their 
representatives  to  vote  all  necessary  funds  for  the  full. de- 
velopment of  the  important  interests  confided  to  their  care. 

Perhaps  the  importance  I  have  attached  to  the  subject 
will  not  be  shared  by  those  presenA.  My  aim  is  largely  to 
provoke  criticism  and  discussion.  I  have  not  the  arrogance 
to  advise,  much  less  to  dictate. 

In  the  good  time  coming,  as  come  it  must  in  this  progress- 
ive age,  our  school-house  yards  will  become  miniature  farms, 
where  fruits  and  flowers  will  blend  in  beautiful  harmony, 
where  our  teachers  will  be  expected  and  required  to  give 
instruction  in  the  elementary  branches  of  agriculture,  horti- 
culture, and  floriculture.  Then  will  young  men  and  young 
women  be  as  proud  of  their  knowledge  of  these  branches  of 
education  as  they  now  are  of  music,  drawing,  and  other 
ornamental  branches,  which  should  only  occupy  a  secondary 
place  ih  our  system  of  education. 
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Mr.  Wilder,  of  Charlotte,  expressed  his  approval  of  Mr. 
Lawrence's  paper.  He  had  been  a  teacher,  and  he  was^sure 
that  the  wish  of  Mr.  Lawrence  that  agricultural  knowledge 
should  be  imparted  in  our  primary  schools  was  a  very  im- 
portant idea.  He  thought  it  would  interest  the  scholars  and 
awaken  the  energies  of  their  minds  by  giving  them  some- 
thing practical  to  study,  something  that  they  could  immedi- 
ately apply  in  their  daily  life.  He  had  himself  endeavored 
to  apply  these  priaciples  to  some  extent,  to  interest  scholars 
in  the  objects  of  nature  around  them,  in  the  rocks  and  min- 
erals of  the  neighborhood,  the  plants  and  trees,  and  various 
other  matters  of  the  same  kind.  It  did  good  by  arousing 
their  intellects  and  stimulating  them  to  observe  and  to  learn 
by  observation.  It  is  impossible  to  get  the  old  farmers  to 
join  in  the  march  of  improvement.  We  must  begin  early, 
in  the  district  schools,  to  interest  the  young  in  the  intelligent 
cultivation  of  the  soil. 
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THE  GREAT  WANT  OF  VERMONT 
FARMERS. 

A  PAPER  BEAD  AT  THE  KEETINa  OF  THE  YEBHONT  BOARD  OE 
AORICULTUBE,  HELD  IN  BANDOLPH. 

BY  J.  P.  FOSTER,  ESQ.,  OF  BARNET. 


Mr,  President  and  Gentlemen : 

Called  from  the  labors  of  the  farm  to  represent  the  Pas- 
sumpsic  Farmers'  Club,  at  this  meeting,  I  feel  as  the  son  of 
Jesse  felt  when  he  entered  the  lists  as  a  champion  of  Israel. 
He  had  not  proved  the  armor  of  Saul,  but  chose  to  lay  it 
aside  and  take  his  sling.  While  I  occupy  a  place  to  which 
I  have  not  been  educated,  I  will  pray  the  learned  Board  to 
be  patient  and  my  brother  farmers  to  exercise  charity. 

The  Vermont  farmers  have,  as  a  general  rule,  received  a 
good  common  school  education.  Go  into  their  habitations 
and  you  will  see  the  signs  of  thrift  and  enterprise.  Books, 
pamphlets  and  periodicals  upon  literature,  politics  and  re- 
ligion, are  found  upon  their  tables,  and  are  read  and  studied 
with  an  interest  unknown  to  many  of  the  pursuits  of  life. 
Even  the  good  house-wife  (too  often  the  slave  of  man)  usu- 
ally finds  time  amidst  her  cresses  and  trials  to  peruse  her 
monthly  magazine,  to  examine  the  fashion  plates,  to  study 
the  many  useful  receipts  therein  pertaining  to  her  calling, 
64 
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not  found  in  her  standard  cooking  manual,  or  weep  over  a 
tale  that  reminds  her  of  hopes  that  have  vanished  with  youth. 

Yet  with  all  this  general  intelligence  which  we  have  jusfc- 
ly  awarded  to  the  farmers  of  Vermont,  they  are  still  sadly 
deficient.  How  many  fully  understand  and  are  alive  to  the 
importance  of  saving  and  utilizing  the  manurial  substances 
found  upon  their  farms  !  How  few  of  our  farmers  realize 
the  great  value  of  the  vast  deposits  of  muck,  peat  and  other 
vegetable  matter  that  has  been  accumulating  upon  their  farms 
and  in  their  neighborhood  for  centuries,  as  fertilizers,  when 
properly  applied !  How  many  of  our  farmers  are  alive  to  the 
fact  that  the  urine  from  their  stock  is  of  more  falue  as  plant 
.  food  than  the  solid  droppings  !  And  yet  how  many  farm  build- 
ings in  former  times  were  built  (some  still  exist)  with  conve- 
nient reference  to  carrying  the  soluble  portions  of  the  ma- 
nure into  some  adjoining  stream,  an  entire  loss  to  the  farm  ! 
How  few  are  aware  of  the  great  value  of  tlie  leaves  of 
the  forest  that  each  and  every  year  collect  ia  hollows  and  be- 
side fences,  and  how  little  labor  is  needed  to  convey  them 
to  the  stable,  increasing  the  comforts  of  the  stock  and  adding 
largely  to  the  value  of  the  manure  heap.  How  many  of 
our  farmers  fully  comprehend  the  valuo  of  the  fertilizing 
matter  allowed  to  go  to  waste  in  and  about  our  best  regu- 
lated farm  houses. 

It  is  the  common  opinion  among  farmers  that  if  they  feed 
to  their  stock  the  coarse  fodder  and  perhaps  a  portion  of  their 
grain,  they  ought  to  keep  the  fertility  of  their  farms.  It  is 
allowed  that  each  man,  woman  and  child  will  consume  on  an 
average  five  bushels  of  grain  for  their  bread  per  annum.  At 
this  estimation  a  family  of  six  persons  consumes  thirty  bush- 
els of  grain,  which  is  the  average  of  two  acres  of  wheat  in 
the  country.  Now  add  to  this  the  vegetables,  milk,  butter, 
cheese,  meat,  &c.,  and  how  much  less  than  an  acre  each  of 
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tillage  land  does  it  require  to  furnish  the  subsistence  of  the 
inhabitants  of  the  State  ?  And  yet  how  few  of  our  farmers 
appreciate  the  waste  or  make  any  serious  eflFort  to  prevent  it. 

Our  Eaglish  cousins  adopt  every  practical  method  to  util- . 
ize  the  contents  of  the  privy.  Here  too  often  it  becomes  a 
nuisance,  a  source  of  sickening  effluvia  and  disease,  and  yet 
with  comparatively  little  labor  in  the  judicious  use  of  muck, 
the  wash  from  the  roadsides,  or  even  dry  earth,  can  this 
great  waste  be  utilized  aad  added  to  the  manurial  substance 
of  the  farm,  largely  increasing  its  products  and  profits.  But 
after  he  has  rigidly  economised  all  the  fertilizing  properties 
upon  his  farm,  he  finds  them  inadequate  to  his  wants,  and 
lacking  confidence  in  science,  he  asks  "  What  shall  I  do  to 
restore  fertility  to  my  soil,  and  enable  me  to  obtain  remun- 
erative crops  ?" 

Here  let  us  look  for  a  moment  at  English  husbandry.  It 
is  said  that  they  have  doubled  the  products  of  their  soil 
within  the  last  fifty  years.  How  have  they  done  it  ?  Agri- 
culture was  then  so  low  that  general  alarm  was  felt  through- 
out the  Kingdom.  Parliament  took  up  the  subject,  science 
came  to  the  rescue.  The  people  were  taught  the  value  of 
bones,  phosphates  and  ammonia  as  fertilizers,  and  the  impor- 
tance of  high  feed  to  give  rich  manure.  Ever  awake  to  her 
interests,  the  English  at  once  subsidized  the  world.  Bones 
were  brought  from  the  continent  of  Europe  and  America; 
ammonia  and  phosphate,  in  the  form  of  guano,  from  the 
islands  of  the  Pacific ;  and  corn  and  oil  meal  for  feed  to  in- 
crease their  stock  and  enrich  their  manure  heaps  were  pur- 
chased largely  in  our  markets  ;  and  to-day  the  English  far- 
mers are  as  much  better  fed,  educated,  and  as  much  wealthi- 
er, as  their  crops  are  larger  than  they  were  fifty  years  ago. 
And  they  now  say  to  Anierica,  every  bushel  of  your  corn  we 
feed  plants  so  much  of  your  rich  prairie  upon  our  denuded 
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soil.  Would  it  not  be  w^U  for  the  Green  Mountain  farmer 
to  '*  make  a  note  and  turn  down  a  leaf  here." 

Another  great  want  of  the  Vermont  farmers  is  some  sys- 
tem of  co-operation.  Scattered  and  isolated  among  the  hills 
and  valleys,  they  are  comparative  strangers  to  each  other. 
Although  their  interests  are  one,  there  is  not  that  sympathy 
between  them  that  ought  to  exist.  All  other  trades  and  pro- 
fessions have  their  organizations  to  protect  their  mutual  in- 
terests, but  every  efifort  of  farmers  thus  far  to  co-operate  for 
their  mutual  benefit  has  been  stigmatized  as  a  combination 
for  evil.  But  we  hope  that  a  better  day  is  coming.  The 
meetings  of  the  State  Board  will  bring  us  together  and  scat- 
ter important  information  over  the  State.  Farmer's  Clubs 
are  doing  much  to  bring  about  sympathy  of  feeling  and  union 
of  action  in  different  portions  of  the  community.  And  when 
we  have  a  press  agricultural  in  its  character  and  spirit, 
which  shall  become  the  organ  of  the  whole  State,  we  shall 
feel  that  the  day-star  of  our  hopes  has  arisen.  And*  now 
while  looking  at  our  present  wants,  we  should  not  be  un- 
mindful of  the  coming  generation  who  are  soon  to  occupy 
our  places.  In  our  schools,  the  just  pride  of  our  State,  do 
we  find  rudiments  pf  agriculture  as  a  stiidy  adopted  ?  Has 
the  -State  Board  of  Education  done  anything  towards  intro- 
ducing into  the  best  of  our  schools  the  simplest  rudiments  of 
aL  agricultural  education  ?  This  want,  in  the  humble  opinion 
of  your  speaker,  ought  not  to  exist. 

And  now  gentlemen  of  the  Farmers'  Club  of  Randolph, 
the  Farmers'  Club  of  Passumpsic  sends  greeting.  We  sym- 
pathize with  you  in  efforts  for  the  success  of  our  common 
profession.  We  ask  correspondence  and  co-operation.  We 
promise  you  that  we  will  put  our  shoulder  to  the  wheel  of 
progress,  and  give  not  back  till  success  crowns  our  ef- 
forts. 
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We  have  great  faith  io  our  State  Board,  but  it  is  yet  weak, 
but  by  our  united  eflForts  it  will  become  a  tower  of  strength. 

Prof.  Collier  spoke  upon  the  topic  of  farm  improvement 
by  the  economy  of  manures  and  the  purchase  of  such  as  the 
farm  does  not  adequately  supply.  He  read  to  the  meeting 
some  statements  of  Prof.  Cook,  of  the  New  Jersey  Agricul- 
tural College,  in  regard  to  the  improved  agriculture  of  Eng- 
land. Attention  was  also  called  to  the  inferior  quality  of, 
and  frequent  frauds  in  commefcial  fertilizers,  as  well  as  the 
excessive  price  asked  for  those  that  are  good.  The  import- 
ance of  systematic  education  in  the  sciences  directly  related 
to  agriculture  was  enforced. 

Mr.  Carter,  of  Randolph,  wished  to  know  if  the  mixture 
of  ashes  with  other  manures  was  injurious  to  them. 

Prof.  Collier  explained  the  eflfect  of  caustic  alkalis,  ashes 
and  lime,  upon  ammoniacal  manures.  These  alkalis  set  the 
ammonia  free,  and  it  escapes. 

Mr.  Foster  stated  that  this  loss  can  be  prevented  in  prac- 
tice by  the  admixture  of  absorbents  with  the  compost.  Muck 
and  earth  were  recommended  for  this  purpose.  Mr.  P.  in- 
quired the  actual  cash  value  of  good  ashes  as  a  fertilizer. 

Prof.  Collier  replied  that  the  question  was  somewhat  com- 
plicated, owing  to  the  diflfereilt  quality  of  ashes  from  various 
woods. 
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A  PAPER  READ  AT  A  MEETING  OF  THE  STATE  BOARD  OF  AOBI- 
CFLTURE,  AT  ST.   ALBANS,  MARCH  6TH  AND   7tH,  1872. 

BY  REV.  G.  F.  WRIGHT,  BAKERSFIELD. 


No  class  of  men  can  long  prosper  at  any  business,  or  any- 
where, without  vigorous  and  constant  use  of  their  minds. 
The  farmer,  of  all  persons  in  the  world,  has  before  him  the 
most  difiBcult  of  tasks,  to  discern  wherein  the  highest  hope 
of  future  prosperity  lies. 

The  young  farmer  has  before  him,  in  most  cases,  the  great 
question  of  where  he  shall  locate  his  farm.  Shall  he  settle 
here  in  Vermont,  or  shall  he  go  to  the  wheat^growing,re- 
gions  of  the  Northwest,  or  shall  he  go  on  to  the  vast  plains  of 
Nebraska  and  Kansas,  or  shall  he  turn  his  eyes  to  the  still 
more  congenial  climate  of  the  South  ?  Shall  he  buy  his 
farm  in  the  more  strictly  rural  districis,  or  shall  he  seek  the 
higher  priced  lands  that  are  situated  near  cities  and  larger 
villages  ?  It  is  to  be  feared  that  the  majority  locate  without 
having  thought  out  definitely  any  plan  of  life,  or  having 
made  any  serious  study  of  the  elements  of  success  in  their 
several  callings. 

Though  not  a  farmer  by  profession,  I  am  glad  to  contrib- 
ute to  your  discussions  the  result  of  a  little  thought  upon 
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the  elements  that  relate  to  the  future  prosperity  or  discour- 
agement of  Vermont  farmers.  I  hope  I  may  be  able  also 
to  indicate  some  methods  by  which  you  may  more  fully  im- 
prove your  favorable  circumstances,  and  obviate  some  of 
your  apparent  difficulties. 

I.  1st.  Ton  need  to  bear  in  mind  that  the  elements  of 
nature  are  furnished  you  free.  You  have  nothing  to  pay 
for  them.  You  have  only  the  trouble  of  making  the  powers 
of  nature  work  for  you.  You  have  to  pay  only  for  the 
labor  which  other  people  perform  in  making  the  powers  of 
nature  work  for  you.  2d.  The  powers  of  nature  are 
nowhere  completely  under  man's  control,  but  much  more, 
he  is  under  their  control,  and  has  much  need  to  study  how 
he  shall  adjust  himself  to  their  action. 

II.  The  powers  of  nature  with  which  the  farmer  is 
chiefly  concerned  may  be  comprehended  under  the  heads  of 
Climate^  Soil^  Market8^  Density  of  Population^  and  Spirit 
of  the  People.  Much  under  each  one  of  these  heads  has  a 
decisive  bearing  upon  the  degree  of  success  that  may  attend 
any  farmer's  efforts.  And,  strange  as  it  may  seem,  the  cli- 
mate and  soil  are  affected  by  our  individual  action  as  di- 
rectly  and  as  largely  as  the  density  of  population  and  the 
spirit  of  the  people.  The  markets  are  as  far  from  our  con- 
trol as  anything  else. 

What  these  above  mentioned  elements  are,  what  they  are 
likely  to  be— what  he  can  make  them,  and  how  he  can  ad- 
just himself  to  them,  are  questions  that  ought  to  be  thought 
through,  before  the  farmer  settles  down  to  buy  land  or  make 
improvements  upon  it  in  any  locality.  Let  me  assume  that, 
either  by  necessity  or  choice,  Vermont  is  to  be  the  field  of 
your  labor  in  agriculture.  What  encouragement  have  you  ? 
What  obstacles  to  encounter  ?  What  line  of  policy  shall  you 
pursue  to  overcome  those  obstacles  and  make  the  most  of 
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jour  advantages  ?  Let  us  consider  in  detail  the  things  out- 
side yourselves,  that  will  naturally  afiFect,  for  good  or  ill, 
your  future  as  farmers  here  in  Vermont. 

CLIMATE. 

First  in  order  comes  the  climate.  There  is  a  class  of 
persons  who  are  always  complaining  of  their  circumstances. 
There  are  some  such  in  Vermont.  The  climate  of  our  State 
is  especially  open  to  their  attacks.  The  winters  are  long ; 
the  summers  are  short;  there  is  mud  in  November,  and 
there  is  slosh  in  March  and  April.  But  whatever  may  be 
said  about  the  discomforts  of  our  climate,  it  is  certainly  favor- 
able to  vigor  of  body  and  mind,  and  to  long  life.  Our  winters, 
though  long,  are  not  excessively  cold,  and  are  not  subject 
to  such  extreme  changes  as  occur  on  the  plains  of  the  West. 
There  are  some  who  cannot  endure  the  rigors  of  our  win- 
ters, but  they  are  the  exceptions.  Cold  weather  is  a  tonic. 
With  proper  food  and  clothing  and  houses,  we  can  protect 
ourselves  against  it  much  more  successfully  than  we  can 
against  protracted  and  extreme  heat.  By  mingling  a  due 
portion  of  fatty  and  starchy  materials  in  our  food,  and  by 
covering  our  bodies  with  the  textures  of  wool  and  fur  that 
are  manufactured  in  such  perfection,  we  may  defy  the  exr 
tremest  cold  of  our  climate,  and  maintain  an  equable  heat 
and  a  vigorous  life  within.  Our  houses,  protected  by  con- 
fined spaces  of  air  in  the  walls,  may,  with  a  moderate  ex- 
pense for  fuel,  be  kept  at  a  luxurious  temperate  heat  during 
the  coldest  weather.  As  the  wood  disappears  from  our 
mountains  we  shall  draw  upon  the  coal  mines  of  Pennsylva- 
nia for  our  fuel.  Canal  boats,  laden  with  the  coals  of  the 
Lehigh  and  Lackawana  valleys,  can  with  little  expense  un- 
load their  cargoes  at  the  wharves  of  Vergennes,  Burlington, 
St.  Albans  Bay,  and  Swanton.     By  our  almost  perfect  sys- 
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tein  of  railroads  this  fuel  can  be  laid  down  at  a  moderate 
expense,  near  every  village  in  the  State.  We  still  have 
lumber  in  our  own  forests,  with  which  warm  houses  and 
bams  can  be  built  at  moderate  expense.  The  Caughnawaga 
Canal  will  doubtless  soon  give  us  free  access  to  the  vast 
lumber  regions  of  the  Northwest.  Meanwhile  we  will  grad- 
ually build  more  substantial  houses  and  barns  of  brick  and 
stone,  and  be  prepared  for  the  time  when  lumber  shall  com- 
pletely fail  us. 

In  speaking  of  our  winters  we  must  not  forget  to  mention 
the  facility  with  which  various  kinds  of  work  can  be  perform- 
ed while  sleighing  lasts.  All  kinds  of  heavy  team  work  are 
done  to  advantage  in  winter.  Snow  is  better  than  mud. 
Two  winters,  while  teaching  school  in  Central  Ohio,  I 
waited  long  and  anxiously  for  the  roads  to  settle  so  that  I 
could  send  a  wagon  five  miles  for  a  trunk.  Twice  I  went 
that  distance  on  horse  back,  and  brought  back  my  trunk  be- 
fore me,  with  the  horse  wallowing  above  her  knees  in  the 
mud.  I  sighed  for  snow,  and  would  have  been  glad  of  snow 
drifts  even. 

If,  too,  our  springs  are  slow  and  halting,  they  are  seasons 
in  which  we  can  reap  rich  harvests  of  that  sweetest  of  luxu- 
ries,— maple  sugar. 

The  shortness  and  coolness  of  our  summers,  it  is  true, 
interfere  with  the  highest  success  in  cultivating  corn  and 
fruit.  But  on  the  other  hand  they  are  favorable  to  health, 
to  happiness,  and  to  the  production  of  the  best  milk  and 
butter.  Corn  can  be  easily  imported.  Health  and  happi- 
ness, pure  water,  and  temperate  weather,  can  not  be  import-, 
ed  so  easily.  Furthermore  the  climate  of  Vermont  sum- 
mers, in  connection  with  the  magnificence  and  beauty  of  her 
scenery,  attracts  to  us  an  increasing  number  of  summer  tour- 
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ists,  who  appreciate  these  delights,  and  seek  to  share  them 
with  us,  and  who  in  turn  permit  us  to  share  with  them  their 
society,  and  some  of  their  money. 

I  have  hinted  that  fhe  climate  is  somewhat  under  our  con- 
trol in  other  respects  than  as  aflected  by  warm  buildings, 
and  abundant  clothing  and  fuel.  Our  mountains,  by  their 
elevation,  and  by  the  evaporation  from  the  forests  that  still 
cover  them,  do  much  to  equalize  the  annual  rain-fall  of  the 
State,  and  to  moderate  the  extreme  temperatures  of  our 
seasons.  Here  is  the  point  at  which  we  can  partially  control 
the  climate.  A  forest  promotes  evaporation.  The  branch- 
ing roots  prevent  the  too  hasty  running  off  of  water  in  sur- 
face streams.  The  leaves  provide  a  large  evaporating  sur- 
face. It  is  estimated  that  a  good  sized  maple  tree  presents, 
in  the  combined  upper  and  under  sides  of  its  leaves,  an  evap- 
orating surface  equal  to  an  acre.  An  atmosphere  thus  sat- 
urated with  moisture  is  more  favorable  to  rains,  and  is  a 
great  protection  against  extremes  of  hot  and  cold.  We  owe 
it  to  ourselves  and  to  our  posterity  to  protect  these  forests, 
and  to  institute  measures  that  shall  cover  again  with  forest 
much  of  the  waste  land  already  denuded. 

You  will  be  perhaps  surprised  to  see  how  many  interests 
are  depending  upon  the  protection  of  our  forests.  With 
their  loss  our  rain-fall  will  be  more  capricious,  our  winters 
more  rigorous,  our  streams  more  subject  to  floods,  our 
springs  more  likely  to  fail,  our  crops  more  uncertain  from 
drouths,  our^  water  power  less  regular  and  valuable,  our 
mountain  scenery  less  attractive. 

These  threatiening  evils,  which  are  not  peculiar  to  us,  but 
are  shared  by  the  whole  country,  may  be  partially  or  wholly 
averted,  by  working  on  the  public  sentiment,  to  secure  leg- 
islation protecting  the  forests  that  still  remain,  and  encour- 
aging the  growth  of  new  forests.     Much  has  been  done  in 
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European  countries  in  this  direction,  and  much  may  be  done 
by  us  to  protect  ourselves  from  future  evils  from  this  cause. 

SOIL. 

The  soil  of  Vermont  will  bear  comparison,  in  original  ele- 
ments of  fertility,  with  that  of  any  other  portion  of  the  coun- 
try. There  are  alluvial  plains  at  the  West  that  now  yield 
richer  returns  than  our  acres.  But  unscientific  farming  will 
soon  bring  them  down  to  the  productions  of  average  land. 
Prof.  Johnson  says  the  soil  of  Vermont  is  inexhaustible.  By 
this  is  meant  that  you  have  in  it  a  basis  that,  with  the  im- 
proved method  of  cultivating  and  fertilizing,  will  yield  the 
largest  and  most  constant  returns.  When  once  you  know 
how  to  preserve  and  utilize  the  fertilizing  elements  that  ac- 
cumulate about  your  houses  and  that  waste  so  readily  in  nau- 
seating and  pestiferous  gases,  and  when  you  learn  how  to 
judiciously  spend  a  little  money  in  purchasing  and  applying 
phosphates,  your  soil  will  become  far  more  fertile  than  you 
have  any  hope  of  now.  The  productiveness  of  much  of  the 
soil  of  England  has  been  more  than  doubled  by  the?e  means 
during  the  last  thirty  years.  There  is  no  reason  why  it 
should  not  do  so  here.  Let  me  indicate  briefly  some  of  the 
ways  in  which  your  labor  and  capital  are  badly  economized 
in  the  attempted  cultivation  of  too  much  land.  The  cost 
of  plowing  a  field  for  a  large  crop  i^but  a  trifle  more  than 
it  would  be  for  a  small  crop.  The  cost  of  fencing  a  highly 
cultivated  field  is  no  more  than  for  fencing  one  on  which 
you  do  not  realize  one  quarter  the  profit.  The  cost  of  se- 
curing a  ton  of  hay  that  grows  on  a  half  acre  is  considerably 
less  than  that  of  getting  the  same  amount  from  two  acres. 
It  is  almost  as  hard  to  swing  a  scythe  through  the  air  as 
through  heavy  grass.  Other  items  in  the  same  direction  will 
be  noted  in  speaking  of  the  advantages  of  density  of  popu- 
lation. 
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When  we  become  sufficiently  enlightened  to  our  intei^ests, 
much  of  the  capital  that  is  now  invested  in  buying  more 
land  and  in  building  new  railroads  at  the  West,  will  be  spent 
in  bringing  the  land  we  now  have  to  a  higher  state  of  cul- 
tivation, and  in  making  your  own  carriage  roads  more  pass- 
ablCi 

Dairy  farming  is  the  most  favorable  of  all  kinds  for  in- 
creasing the  productions  of  tlie  soil.  Less  of  the  mineral 
elements  go  off  from  the  farm  in  butter  and '  milk  than  in 
any  other  product.  Increased  productiveness  of  the  soil  ren- 
ders possible  a  denser  population,  and  with  density  of  pop- 
ulation come  a  variety  of  economies  of  which  we  will  speak 
soon. 

I  have  here  but  indicated  a  line  of  thought  to  which  the 
farmers  of  the  State  should  give  their  earnest  attention,  and 
which  will,  if  you  give  sufficient  attention  to  it,  not  disap- 
point you  in  its  results.  The  farmer,  more  than  most  classes 
of  men,  can  live  and  prosper  only  by  a  constant  and  vigor- 
ous use  of  his  mind.  His  life  needs  to  be  a  constant  study 
of  the  laws  of  nature,  and  his  energies  need  constantly  to 
be  on  the  stretch  to  so  plan  his  work  as  to  secure  the  highest 
economy.  The  most  valuable  properties  of  his  manures  go 
off  in  unseen  forms,  to  infect  the  air  with  disagreeable  odors ; 
or  hurry  down  the  streams  to  feed  the  cod  fish  in  the  gulf 
of  Newfoundland.  Only  by  thought  and  careful  planning 
can  the  farmer  save  and  utilize  these  elements. 

A  large  share  of  our  strength  is  wasted  in  labor  that  does 
not  profit.  We  make  bad  plans.  We  neglect  to  think  of 
and  attend  to  small  things  about  our  work,  which  neutral- 
izes all  our  other  work.  Of  what  use  is  it  to  turn  over  four 
million  pounds  of  soil,  and  swing  a  cradle  over  one  acre  of 
surface,  ^hen  the  elements  of  soil  to  produce  a  good  crop 
are  not  there,  and  have  not  been  there  ?     Of  what  use  is  it 
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to  have  the  best  of  cows,  if  they  are  not  properly  fed  and 
cared  for  ?  Of  what  use  is  it  to  feed  and  care  for  cows, 
when  there  has  been  such  carelessness  in  selecting  and 
breeding  them,  that,  on  actual  trial  of  them  alone,  they  will 
scarcely  make  butter  enough  to  pay  for  the  salt  they  eat. 
There  must  be  thought  and  calculation,  as  well  as  work,  if 
you  are  successful  on  a  farm. 

MARKETS. 

But  we  leave  this  point  to  speak  of  our  prospective  mar- 
kets. According  to  the  census,  the  increase  of  population 
for  the  period  between  1860  and  1870  was,  in  the  Eastern 
and  Middle  States,  as  follows : 

Connecticut 77,000     Massachusetts 225,000 

Rhode  Island 40,000     Vermont 15,000 

New  York 600,000    New  Jersey 230,000 

Pennsylvania 110,000     Delaware ,   12,000 

Or,  in  round  numbers,  1,200,000.  The  increase,  during  the 
same  period,  of  the  population  of  ten  Western  States  was 
as  follows : 

Ohio 330,000  Indiana 300,000 

Illinois 800,000  Iowa 600,000 

Kansas 270,000  Nebraska 100,000 

Missouri 530,000  Minnesota 260,000 

Wisconsin 300,000  Michigan 400,000 

In  round  numbers,  3,800,000.  The  increase  in  these  ten 
Western  States  is  thus  three  times  that  in  the  Eastern  and 
Middle  States. 

These  facts  have  an  important  significance  to  you  as  farm- 
ers. The  increase  of  1,200,000  at  the  East  is  composed 
wholly  of  a  non-agricultural  population.  They  are  miners, 
manufacturers,  merchants,  capitalists,  and  professional  men. 


Digiti 


zed  by  Google 


618  STATE  BOARD  OP   AGBICULTUBE,  AC. 

In  .their  various  callings  they  are  doing  a  large  share  of  the 
business  of  the  whole  country.  The  addition  of  1,200,000 
such  persons  to  the  population  of  the  East  has  a  great  effect 
upon  the  nature  and  permanency  of  your  future  markets. 
They  constitute  a  market  at  your  doors,  and  create  a  pros- 
pective demand  for  many  products  of  the  soil  which  you 
have  heretofore  thought  of  little  account.  All  these  1,200,- 
000  laborers  must  be  fed  and  clothed  and  housed.  For  their 
food  and  clothing  and  shelter  they  will  pay  somebody.  It 
is  the  business  of  the  farmer  to  inquire  in  what  respects  this 
large  increase  of  markets  may  be  made  to  enure  to  his  ben- 
efit. As  one  of  the  elements  in.answering  this  question,  it 
must  be  noted  that  the  increase  in  the  Western  States  has 
been  mainly  of  the  agricultural  population.  This  increase 
of  the  agricultural  population  at  the  West  is  not  of  direct 
advantage  to  the  individuals  there.  It  has  increased  the 
competition  in  their  markets.  The  few  simple  staples  which 
they  are  forced  to  raise  have  been  produced  in  such  excess 
as  to  reduce  prices  to  a  ruinously  low  figure.  Competition 
at  the  West  has  glutted  the  market  with  corn,  wheat  and 
pork.  A  friend  writes  me  from  western  Iowa,  that  corn  is 
rising.  It  has  got  up  to  eighteen  cents  per  bushel,  and  pork 
will  now  somewhat  more  than  pay  for  the  powder  it  takes 
to  shoot  a  hog  1 

It  is  a  fallacy  that  ma^y  farmers  entertain,  that  their  oc- 
cupation is  the  only  productive  one,  and  that  it  cannot  be 
overdone.  Whereas  all  lawful  occupations  are  productive, 
and  farming  can  be  overdone  as  well  as  any  other.  Farmers 
prosper  by  exchanging,  on  favorable  terms,  their  products 
for  the  products  of  other  classes.  If  capital  and  labor  are 
engaged  in  farming  in  excess  of  the  natural  demand,  i.  e., 
without  a  corresponding  development  of  other  industries, 
the  agriculturalist  is  placed  at  a  disadvantuge  in  exchanging 
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his  products.  I  apprehend  that  population  is  being  pushed 
out  into  the  grain  growing  region  of  the  West  too  fast  for 
its  good.  Our  railroad  policy  at  the  West  is  pushing  the 
development  of  the  agricultural  region  faster  than  the 
growth  of  other  industries  demands.  The  significance  of 
all  this  is,  that  it  is  useless  for  the  Vermont  farmer  to  com- 
pete with  those  of  the  West  in  raising  those  few  staples  of 
production  that  can  be  naturally  raised  West,  and  that  will 
bear  storing  arfd  transportation  without  risk  of  injury,  and 
without  too  much  expense.  There  is  no  doubt  that  the  mar- 
kets East  can  be  supplied  with  wool,  wheat,  corn,  pork,  and 
beef  from  the  West  cheaper  than  we  can  supply  them  with 
these  products  here.  It  is  also  a  question  whether  cheese 
and  the  poorer  grades  of  butter  may  not  be  supplied  from 
the  West  cheaper  than  we  can  supply  them.  But  the  great 
increase  of  population  and  of  wealth  at  the  East  indicates 
a  growing  market  for  milk,  for  the  first  qualities  of  butter, 
and  veal  and  mutton,  and  for  the  products  of  the  garden, 
the  bee-house,  the  poultry  yard  and  the  fish  pond. 

In  the  line  of  these  markets  the  Vermont  farmer  has  a 
substantial  hold  on  the  future.  His  soil,  his  climate,  his 
abundance  of  pure  water,  his  proximity  to  the  markets  of 
growing  cities  and  villages,  give  him  unrivaled'  facilities  for 
success  in  these  branches  of  industry,  and  incidentally  he 
will  have  beef  and  coarse  wool  to  sell,  without  losing  all  the 
profits  in  transportation.  Also  in  economising  his  farm 
labor,  and  in  seeking  rotation  of  crops,  he  will  easily  raise 
a  large  portion  of  the  grain  he  eats  in  his  family  and  feeds 
to  his  stock. 

The  next  twenty  years  are  doubtless  to  witness  a  great 
increase  in  the  markets  for  these  products  in  our  own  state. 
The  quarries  of  marble,  slate,  granite  and  soap-stone  are  to 
be  developed  on  a  scale  surpassing  our  expectation.    The 
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country  has  come  to  a  stage  when  it  is  to  build  more  sub- 
stantially, and  we  have  the  materials  accessible  for  the  sub- 
stantial buildings  of  a  great  and  rich  country.  The  ports 
of  Lake  Ghamplain  are  to  hum  with  the  busy  industries  of 
commerce  and  manufacture.  Burlington  is  now  the  third  lum- 
ber port  of  the  country.  What  may  not  she,  with  Swanton  and 
Vergennes,  be,  when  communication  is  opened  for  ships  of 
the  largest  size  to  the  forests  of  Canada  and  Michigan,  and 
to  the  grain  depots  of  Duluth  and  Chicago  ?  'Nor  do  we  yet 
see  in  imagination  the  growth  to  which  St.  Albans  will  at- 
tain, controlling  as  she  does  not  only  the  most  important  of 
the  railroads  of  New  England,  but  those  of  northern  New 
York  and  of  the  southern  part  of  the  Province  of  Quebec, 
and  also  prospectively  to  control  the  most  important  of  the 
trans-continental  railroad  lines.  The  "  Western  Reserve  " 
will  not  be  long  in  spreading  to  the.lake.  Nor  have  I  spo- 
ken of  the  vast  amount  of  water  power  opened  up  to  easy 
communication  in  the  State  by  the  Missisquoi  and  Lamoille 
Valley  Railroad. 

With  all  the  prospect  of  growing  markets,  the  farmers  of 
Vermont  have  but  to  bide  their  time,  and  use  their  brains 
with  their  muscles,  to  be  as  they  have  been  in  the  past,  in  a 
position  of  unrivaled  stability  and  prosperity.  With  anoth- 
er 20,000  added  to  the  manufacturing  population,  as  will 
undoubtedly  be  the  case  in  the  next  ten  years,  the  farmers 
of  Vermont  need  not  fear  that  their  occcupation  will  be 
taken  away  from  them.  But  only  those  will  prosper  who 
use  their  minds  in  studying  how  to  cater  to  the  demands  of 
this  growing  market  and  this  changing  state  of  things.  Those 
who  propose  to  farm  without  thought  and  without  science  had 
better  go  West  and  spend  their  strength  in  raising  from  the  ac- 
cumulated richness  of  Western  plains,  cheap  corn  and  wheat 
and  pork,  to  swell  the  profits  of  carriers  and  middle-men. 
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COMPACTNESS  OF  POPULATION. 

Before  recurriDg  to  this  subject  again,  consider  the  ad- 
vantages that  may  be  secured  by  encouraging  more  compact- 
ness of  population  in  the  rural  districts.  The  main  incen- 
tive that  animates  the  farmers  of  our  State  has  been,  and  I 
trust  is  to  be,  the  desire  of  enjoying  that  complex  thing 
known  as  civilization.  He  desires  for  himself  society,  ed- 
ucation, contact  with  a  large  variety  of  his  fellow  beings. 
The  enjoyment  of  these  is  the  end  for  which  he  lives.  A 
great  obstacle  to  the  enjoyment  of  these  things  is  the  dis- 
tance that  separates  the  population  from  one  another,  s  The 
farmer  has  too  far  to  go  to  get  to  a  good  school,  to  a  good 
church,  or  indeed  to  anywhere,  where  a  large  concourse  of 
people  assembles.  Or  if  he  secures  these  privileges  nearer 
home,  he  pays  extravagantly  for  them.  If  he  has  them  he 
pays  any  way,  for  it  costs  a  cent  or  two  a  mile  to  travel.  In 
a  sparsely  settled  country  likewise,  the  store,  the  post  office, 
the  black  smith's  shop,  the  church,  the  doctor  and  the  grave 
yard,  are  a  long  ways  off.  Besides  the  inconvenience,  this 
occasions  a  great  deal  of  cost  in  the  wear  and  tear  of  travel, 
and  in  the  construction  and  repairs  of  roads. 

Now  any  use  of  your  minds,  by  which  you  shall  bring 
it  about,  that  more  people  shall  live  and  prosper,  on  a  given 
territory,  or  nearer  together,  will  enure  to  your  benefit,  as 
beings  who  love  money,  ease,  and  civilization.  Whatever 
makes  more  labor  profitable  on  less  land,  will  make  the 
economies  of  a  denser  population^  possible.  This  can  be  se- 
cured, and  secured  only  by  such  use  of  your  minds  as  shall  in- 
troduce improved  and  more  thorough  modes  of  farming. 
Something  also  may  be  done  in  this  direction,  by  imitating 
the  French  system  of  colonization,  in  laying  out  our  farms  in 
66 
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oblong  rectangles  instead  of  squares,  and  in  building  our 
houses  so  far  as  possilile  on  one  street. 

SPIRIT   OF  THE   PEOPLE. 

The  spirit  of  the  people  occupying  a  section  of  country 
is  likewise  one  of  the  most  important  elements  that  prom- 
ises fulfillment,  or  threatens  blight  to  the  hopes  of  him  who 
settles  in  it.  The  larger  part  of  our  privileges  can  be  secured 
only  by  intelligent  co-operation.  If  either  ignorance  or 
selfishness  interfere  with  the  combinations  that  are  natural 
and  necessary  in  well  ordered  society,  it  is  a  great  draw- 
back on  the  prosperity  of  all.  Educational,  religious  and  mu- 
sical privileges  can  be  secured  only  by  intelligent  and  un- 
selfish co-operation.  So  is  it  with  the  enactment  and  faith- 
ful execution  of  good  laws,  and  the  building  and  repair  of 
good  roads.  Intelligent  co-operation  is  likewise  essential  to 
the  best  success  of  efforts  to  improve  the  live  stock  of  a 
country.  It  is  a  calamity,  greater  than  floods  or  drouths, 
to  live  in  a  community  that  has  not  intelligence  or  virtue 
enough  to  co-operate  in  securing  these  common  ends.  A. 
public  sentiment  that  is  lax  concerning  the  evils  of  intemper- 
ance and  immorality,  blights  Jhe  fair  prospects  of  every  indi- 
vidual in  it,  by  adding  to  the  poor  tax,  by  diminishing  the 
efficiency  and  trustworthiness  of  laborers,  by  diminishing  the 
force  of  the  impulse  to  co-operation  in  public  improvements, 
and  by  making  it  more  expensive  and  difficult  to  start  one's 
family  on  a  hopeful  career  of  prosperity.  A  high  degree  of 
intelligence  and  self  control  in  people  is  necessary  to  secure 
that  legislation  and  individual  action  which  shall  preserve  the 
forests  on  the  waste  lands  of  the  State.  And  yet  the  fiiture 
of  our  agricultural  and  manufacturing  interests  no  doubt  de- 
pends very  greatly  upon  our  success  in  preserving  at  least 
the  present  proportions  of  timbered  lands  in  the  State. 
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CONCLUSION. 

In  conclusion  let  me  sum  up  some  of  the  duties  which  the 
future  demands  of  us. 

1.  Our  manual  labor  must  be  seconded  by  a  still  larger 
admixture  of  intellectual  labor.  The  high  degree  of  intelli- 
gence and  self  control  existing  among  the  farmers  of  Ver- 
mont, heretofore  coupled  with  a  naturally  good  soil,  has  made 
her  acres  more  productive  than  those  of  any  other  State.  In 
1869,  Vermont  raised,  with  two  or  three  exceptions,  more 
bushels  to  the  acre  of  wheat,  rye,  oats,  potatoes  and  corn 
than  any  other  State  in  the  Union.  This  has  been  effected, 
not  so  much  by  superiority  of  soil  and  climate,  as  by  supe- 
riority of  industry  and  intelligence,  acting  under  the  spur  of 
higher  prices,  and  under  the  direction  of  afar  sighted  moral- 
ity. The  specific  directions  in  which  we  can  profitably  use 
our  minds  to  improve  our  condition  have  been  already  more 
than  intimated.  We  should  favor  all  educational  institu- 
tions that  broaden  the  grasp  and  sharpen  the  insight  of 
the  promising  minds  of  our  youth.  We  should  give  a  help- 
ing hand  to  all  institutions  tending  to  secure  among  our  citi- 
zens a  high  degree  of  morality  and  of  religion.  Profession- 
al men,  such  as  merchants,  doctors,  lawyers,  ministers  and 
teachers,  do  more  for  society  in  greasing  the  machinery  than 
most  give  them  credit  for.  Have  away  with  all  this  jealousy 
of  other  professions  and  occupations  than  your  own. 

2.  We  should  aim  to  secure  such  a  public  sentiment  and 
such  legislation  as  shall  protect  our  forests  and  as  shall  en- 
courage manufacturing  in  the  State. 

3.  We  should  encourage  local  agricultural  societies,  which 
shall  gather  and  disseminate  the  knowledge  that  is  necessary 
for  the  highest  success,  and  which  shall  serve  as  a  basis  for 
co-operation  in  all  matters  of  mutual  interest.     These  local 
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societies  should,  in  co-operation  and  communication  with  the 
State  Agricultural  Society  and  College,  make  the  study  of  the 
soil,  and  of  the* fertilizers  and  grasses,  and  live  stock  best 
adapted  to  it,  matters  of  systematic  experiment.  We  should 
not  cease  these  efforts  till  we  make  the  most  of  the  natural 
elements  of  our  soil ;  till  we  save  and  return  to  it  all  our 
home  made  fertilizers,  and  can  use  commercial  fertilizers 
with  economy  and  certainty ;  till  we  have  the  best  variety  of 
grasses  growing  most  luxuriantly  in  the  places  best  adapted 
to  them ;  and  till  we  have  the  hardiest,  sleekest,  and  most 
profitable  herd  of  cattle  grazing  on  our  hillsides  or  lounging 
about  the  stalls  where  we  feed  them.  Vermont  sheep 
and  Vermont  horses  have  been  the  admiration  of  th^  world. 
So  we  need  to  make  Vermont  butter,  and  milk-,  •and  mutton, 
and  trout,  and  honey,  the  desire  of  epicures  the  world  over. 
We  need  also  to  be  careful  to  entertain  with  due  hospitality 
and  consideration  the  summer  tourists  that  visit  us,  and  not 
drive  them  off  by  exorbitant  charges. 

These  things  done  and  no  brighter  future  dawns  upon  any 
class  of  people  in  the  world  than  that  which  dawns  npon  the 
Vermont  farmers. 
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THE  NECESSITY  OF  SUCCESS  IN  ^^BOOK: 
FARMING." 

A   PAPER   BEAD    BEFORE  THE    STATE   BOABD   OF   AGBICULTUBB, 
AT   MIDDLEBUBY, 

BY  Z.  E.  JAMESON,  MEMBER  OF  THE  BOARD. 


When,  in  1867,  Col.  Geo.  E.  Waring,  of  Newport,  R.  I., 
commenced  the  improvement  of  "Ogden  Farm,"  he  was 
asked,  "what  kind  of  a  farmer  are  you  going  to  be  ?"  he 
answered,  "  I  am  going  to  be  a  book  farmer.  "  He  also 
says  "  I  am  told  that  there  are  men  who  think  the  only 
things  worth  knowing  are  the  things  that  they  themselves 
happen  to  know  ;  but  I  do  not  believe  that  these  can  ever 
produce  their  best  results  without  the  aid  of  a  knowledge 
that  can  only  come  from  books.  " 

At  this  time  there  are  many  young  men  commencing  farm- 
ing that  have  been  acquiring  education  at  academies,  or  ac- 
quiring property  by  work  in  manufacturing  establishments, 
or  mercantile  business;  there  are  also  middle-aged  men, 
who  have,  perhaps,  been  successful  in  gaining  property  in 
manufacturing,  practicing  law,  or  medicine,  or  other  pur- 
suits, and  have  decided,  that  real  estate  is  safe  and  desir- 
able property  to  own,  and  the  cultivation  of  the  soil  an 
occupation  full  of  pleasures,  and  wonderfully  remunerative. 
Many  of  these  beginners  have  a  favorite  theory  to  exemplify. 
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by  which  startling  results  are  to  be  attained,  and  this  theory 
has  often  been  worked  up  from  reading  books  and  agricul- 
tural papers.  One  believes  that  the  secret  of  success  is  a 
nice  set  of  buildings,  especially  a  barn,  as  most  farjnei^  that 
are  good  whole-souled  fellows  have  large,  nice  barns.  So 
the  barn  is  built,  but  not  always  filled.  Some  value  their 
woodland,  and  desire  to  preserve  it  and  plant  more  ;  oftener 
they  become  lumbermen,  and  strip  their  hillsides  of  their 
beautiful  covering,  and  in  cord-wood  and  logs  do  a  heavy 
and  unpro6tab1e  business,  and  call  it  farming.  Others  have 
an  affection  for  horses.  Books  upon  breeding,  training  and 
diseases  are  often  consulted,  and  the  Spirit  of  the  Times 
is  their  favorite  reading.  The  farm  is  a  good  base  of  opera- 
tions in  the  horse  line.  Others  have  an  idea  that  if  they 
can  have  blooded  stock  they  are  all  right,  and  they  estimate 
their  income  upon  the  probable  increase  of  their  stock, 
which  is  to  be  sold  at  prices  as  high-  or  higher  than  they 
pay.  Many  times  this  estimate  of  blooded  stock  is  disas- 
trous. In  1866, 1  visited  flocks  of  sheep,  and  my  attention 
was  directed  to  some  worth  a  thousand  dollars  each,  war- 
ranted straight  Hammond  sheep.  Several  young  farmers, 
educated  and  intelligent  men,  owned  flocks  of  these  sheep, 
and  I  was  carefully  informed  in  regard  to  the  importance 
of  beginning  right.  Certain  sheep  were  pointed  out,  of 
compact  form,  beautiful,  even  fleece  of  long,  fine  staple,  per- 
fectly satisfactory  in  weight,  yet  the  sheep  were  not  fashion- 
able, and  therefore  were  not  a  tenth  part  as  valuable  to  sell, 
although  of  equal  value  to  keep.  I  have  since  learned  that 
it  is  as  desirable  to  end  right  as  to  begin  right. 

Some,  who  have  bought  Short  Horn  cattle  and  found  a  de- 
fective pedigree,  or  a  black-nosed  animal,  ruled  them  out  of 
tlie  company  of  reliable,  successful  breeders.  So  the  animals, 
bought  at  blood  prices,  were  sold  at  beef  prices,  and  in- 
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stoad  of  the  young  farmer  "  going  up  like  a  rocket,"  he 
came  down  like  a  stick.  So  of  all  other  breeds  of  cattle, 
sheep  or  swine.  The  new  beginner,  whether  he  is  a  retired 
business  man  or  a  young  farmer,  is  liable  to  become  the  pur* 
chaser  of  second  rate  blood  animals,  the  breeding  of  which 
leads  to  loss  and  discouragement,  and  this  ill  fortune  be- 
comes a  by-word  in  the  mouths  of  those  successful  farmers 
who  buy  no  new  potatoes,  oats,  or  other  grain,  until  they  can 
exchange  even  a  like  quantity  of  their  own  produce,  and 
who,  if  they  can  by  hook  or  crook  get  possession  of  a  half 
blooded  animal,  will  declare  it  is  far  better  than  any  full 
blooded  one — "  kinder  tuffer,  and  don't  need  so  much  nus- 
sin'." 

These  successful  farmers  have  in  their  minds  a  list  of  men 
who,  with  education  or  money,  or  both,  have  attempted 
farming,  and  gradually  exhausted  their  means  and  courage, 
and  from  this  list  they  choose  illustrations  in  argument 
against  an  investment  in  improved  stock,  grain,  or  culture. 
There  is  no  class  of  men  who  should  more  earnestly  seek 
success  than  the  well  educated  farmer,  who  acknowledges 
the  value  of  books  and  takes  good  agricultural  papers.  He 
should  succeed,  in  order  to  overthrow  the  impression  that 
ignorance  is  better  than  knowledge,  and  muscle  better  than 
brains,  even  in  this  laborious  calling.  He  should  succeed, 
on  account  of  the  comforts  that  success  brings, — a  good 
liome,  equipage,  stock,  and  farm,  all  made  good  and  kept  so 
by  his  management  and  care. 

There  are  several  things  in  the  way  of  the  success  of  one 
whose  capital  is  mostly  in  brains.  He  will  be  put  on  vari- 
ous committees,  in  care  of  churches,  academies,  &c.,  to  raise 
the  preacher's  salary,  to  collect  money  for  missions,  for  Sun- 
day jol  libraries,  and  for  home  institutions  of  various 
k'  He  is  entreated  to  make  himself  useful  as  a  Good 
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Templar,  a  Mason,  a  Patron  of  Husbandry,  School  Super* 
intendent,  and  of  course  he  must  have  town  office,  serve  as 
District  Clerk,  and  run  the  Farmers'  Club.  He  should 
attend  political  conventions,  caucuses  and  elections.  He 
must  be  delegate  to  various  meetings  and  conventions, 
where  he  will  be  entertained  gratuitously,  or  only  out  a  day 
or  two  in  time  and  a  few  dollars  in  money.  Then  he  is  the 
marked  prey  of  every  map  peddler,  book  agent,  and  patent 
right  vender.  They  each  declare  his  influence  must  be 
given  to  introduce  this  map,  book,  mouse-trap,  churn,  bee- 
hive, or  other  device,  by  which  the  agent  wishes  to  defraud 
the  public,  and  he  must  entertain  all  itinerant  searchers  for 
knowledge  from  all  parts  of  the  earth,  and  the  same  old 
farmers,  who  lend  him  money  at  ten  per  cent,  on  good  secu- 
rity, are  often  the  most  ready  to  put  all  these  unprofitable 
offices,  honors  and  emoluments  upon  the  educated  farmer, 
and  then  if  his  cattle  are  neglected,  or  his  wood-pile  small, 
or  weeds  trespass  upon  the  crops,  or  his  notes  remain  due, 
they  are  the  severest  critics  and  most  troublesome  creditors ; 
and  when,  at  last,  the  auction  sale  winds  up  the  farming 
career  of  this  useful  man,  these  same  shrewd  farmers  are 
eagerly  on  the  watch  to  get  his  blooded  stock  at  a  bargain. 
The  educated  farmer  goes  West,  where  there  are  young  men 
enough  to  share  the  duties  of  public  life,  and  where  he  can 
govern  his  living  by  his  means,  and  his  means  by  his  living. 

I  would  now  call  attention  to  this  troth :  it  is  the  duty  of 
the  educated  man,  who  commences  farming,  to  do  his  best  to 
become  a  successful  farmer,  as  a  book  farmer,  because  the 
success  of  some  who  call  themselves  successful  cannot  be 
repeated  continually  by  any  possible  process.  The  earth, 
like  a  cat,  may  have  nine  lives,  but  chose  lives  will  certainly 
all  become  extinct  with  that  remarkably  successful  treatment 


Digiti 


zed  by  Google 


NECESSITY  OP  SUCCESS  IN   "  BOOK   FARMING.'*  529 

that  makes  a  desert  in  one  generation,  from  good  land,  in 
all  the  Atlantic  States  and  portions  of  the  West. 

Put  aside  all  this  extra  gratuitous  work,  and  extra  ex- 
pense and  care,  for  only  those  things  that  contribute  to  the 
welfare  of  yourself  and  family.  Consult  your  books  and 
papers,  and  practise  approved  methods.  Take  from  the 
public  its  most  formidable  argument  against  education,  by 
proving  that  it  does  not  hinder  the  success  or  happiness  of 
a  farmer. 

One  of  the  first  requisites  in  commencing  any  enterprise 
is  practical  knowledge.  This  should  be  gained  in  part  by 
working  as  an  apprentice,  so  that  the  loss  by  bad  manage- 
ment may  fall  upon  the  instructor.  One  of  our  natural  and 
inalienable  rights  is  ''  a  knowledge  that  shall  enable  us  to  get 
a  living  by  our  labor  amo7ig  the  people  where  our  childhood 
has  been  passed,^^  If  we  were  Esquimaux,  wc  could  right- 
fully claim  the  knowledge  necessary  to  build  a  rude  habita- 
tion, catch  and  stew  the  seal  and  walrus,  fish,  or  polar  bear. 
If  we  were  Digger  Indians,  all  we  could  rightfully  claim 
would  be  the  knowledge  that  our  parents  possessed,  the 
proper  ways  to  roast  snakes,  grasshoppers,  fish,  and  dead 
horse.  On  the  plains  of  Brazil  or  parts  of  the  western 
world,  the  use  of  the  lasso  and  the  care  of  a  mustang  should 
be  familiar  to  us.  If  our  boyhood  is  passed  on  a  Vermont 
farm,  we  are  cheated  of  our  birfhright  if  we  are  not  taught 
to  train  a  team,  till  the  soil,  apply  manure,  sow  the  seed, 
harvest  the  crop,  shear  the  sheep,  or  put  the  income  from 
the  cows  in  a  good  merchantable  form.  And  further,  as  the 
farmer  is  necessarily  a  dealer,  we  should  be  taught  to  buy, 
sell,  and  swap,  with  that  shrewdness  that  successful  Ver- 
monters  always  show.  The  losses  incident  to  obtaining  this 
knowledge  should  be  borne  by  our  parents  or  guardians,  and 
67  t 
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we  pay  the  debt  by  as  freely  educating  our  childreu  in  the 
future.  jgji 

2d.  Theoretical  knowledge  is  necessary.  For  this  we 
must  depend  largely  upon  books  and  papers.  We  can 
individually  originate  a  theory,  or  tell  why  clover  is  better 
than  meadow  grass,  why  rennet  coagulates  milk,  or  why 
butter  spoils  in  the  tub,  or  why  seed  corn  must  be  dried 
before  freezing  and  without  heating,  and  why  we  cut  grass 
or  grain  at  a  certain  stage  of  ripeness  ;  but  we  cannot, 
unaided  by  science,  and  depending  upon  our  own  experience, 
find  out  in  a  lifetime  what  a  book  would  tell  us  in  an  eve- 
ning. 

8d.  Executive  ability  leads  to  success  when  combined 
with  knowledge.  Wc  know  how  to  do,  better  than  we  do. 
We  mean  by  this  third  quality  that  all  farm  operations  must 
be  done  seasonably.  No  chemical  analysis  of  soil  or  ma- 
nure will  take  the  place  of  timely  planting,  proper  weeding, 
and  careful  harvesting.  Executive  ability  leads  a  man  to 
sell  his  surplus  at  the  right  time,  and  for  cash,  to  buy 
where  he  can  buy  cheapest,  and  take  advantage  of  every  cir- 
cumstance that  is  in  his  favor.  It  is  another  name  for 
smartness. 

4th.  God's  providential  care  must  ever  be  an  element  of 
success.  When  a  man  has,  to  all  appearance,  done  his 
best,  his  plans  are  well  laid,  and  the  fulfillment  seems  sure, 
then  the  hand  of  disease  may  rest  upon  him,  and  he  ceases 
from  his  labor.  Fire,  floods,  and  storms  may  be  destruc- 
tive to  life  and  property ;  fortunate  is  the  farmer  who,  in 
the  day  of  trouble,  finds  friends  to  lean  upon,  who  will  not 
chide  him  for  his  attempts  at  improvement,  or  censure  his 
book  farming,  but  will  heartily  aid  in  restoring  lus  broken 
fortunes. 

Now  I  would  call  your  attention  to  the  farmer's  stock  in 
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business,  which  he  should    preserve  unimpaired  if  not  in- 
crease. 

•  1st.  Fertility  of  the  soil.  Many  men  have  called  them- 
selves successful  fanners  who  have  accumulated  money  and 
rendered  the  farm  unproductive.  In  the  New  England 
States,  and  in  the  South,  instances  of  this  kind  are  common ; 
barren,  deserted  farms  are  again  being  covered  with  forests, 
and  where  trees  now  are,  can  be  seen  the  rows  and  hills  of 
the  last  corn  crop.  If  all  the  money  accumulated  must  be 
spent  in  restoring  the  strength  of  the  soil,  the  farmer  has 
not  achieved  a  success  to  be  imitated,  and  if  he  has  ex- 
hausted the  soil  and  only  lived,  he  has  lived  on  his  chil- 
dren's money ;  they  may  thank  God  that  the  world  is  wide, 
and  there  are  other  fertile  lands  to  till,  as  their  father  has 
eaten  up  one  farm. 

2.  Health,  vigor,  and  honesty  of  manhood  must  be  kept 
on  hand.  If,  with  excessive  labor,  we  wear  ourselves  out, 
and  come  to  a  premature,  rheumatic  old  age,  we  make 
somewhat  of  a  failure  ;  and  if  by  sharp,  dishonest  practices, 
halfpenny  meannesses,  or  extensive  swindles,  we  gain 
money,  then  it  is  not  by  farming  that  wo  achieve  success. 

8d.  The  happiness  of  a  wife  and  family  are  stock  in 
trade.  If  there  is  not  a  reasonable  amount  of  enjoyment  in 
life  on  the  farm,  the  wife  will  feel  the  deprivation.  Life- 
corroding  care,  constant  work,  monotonous  thoughts,  bring 
the  housewife  to  a  state  where  she  falls  an  easy  prey  to  the 
hand  of  disease ;  but  we  hope  in  most  cases,  and  in  the 
present  state  of  society,  happiness  is  pretty  evenly  distrib- 
uted. In  regard  to  the  children  in  the  farmer's  family  it  is 
certain  that  in  many  cases  they  are  early  taught  that  they 
must  leave  home  before  or  at  their  majority.  The  question 
is  often  discussed.  What  shall  the  children  do  ?  They  are 
aided  in  their  choice,  by  being  educated  and  advised  with 


Digiti 


zed  by  Google 


582  STATE  BOARD  OF  AOBICULTUBB,  AG. 

the  thought  of  absence  from  home  ever  before  them.  The 
girls  teach  school,  work  in  mills,  become  clerks,  or  marry. 
To  the  boys,  a  score  of  paths  are  before  them  for  their 
choice.  But  I  can  hardly  style  that  farming  successful  that 
does  not  seem  attractive  to  these  boys,  that  should  be 
acquainted  with  all  its  pleasures  and  sources  of  enjoyment 
and  income.  A  scattered  family  that  hate  the  farm,  a  de- 
serted home,  an  aged  father  and  mother  waiting,  alone  or 
with  hired  help,  for  the  summons  to  come,  to  take  them  to 
their  final  home,  are  sorrowfully  suggestive. 

4th.  The  reputation  of  the  business  is  stock  in  trade, 
and  in  nearly  all  enterprises  by  which  men  live,  there  are 
certain  elements  that  are  not  seen  that  have  a  value.  The 
doctor  or  lawyer  sells  his  business;  the  manufacturer* 
merchant,  or  mechanic,  if  very  successful,  can  value  the 
good  will  of  their  trade  as  something  above  the  value  of 
their  taxable  property;  a  butcher,  in  a  country  village,  sold 
his  route  for  $500 — he  claimed  he  could  make  it  more  profit- 
able than  any  farm ;  the  milk  producers  make  public  the 
act,  tbat  a  route  that  consumes  40  or  50  cans  of  milk  a  day 
is  sold  for  about  $3,000;  what  really  is  sold  in  this  case  is 
the  chance  to  make  money  by  following  this  business. 

This  illustrates  what  I  mean  by  the  reputation  of  farm- 
ing. In  New  England,  there  are  many  farms  that  can  be 
bought  for  less  than  the  buildings  would  cost  if  built  at 
this  time,  and  the  majority  of  farms  are  for  sale,  and  the 
impression  in  regard  to  farming  is  that  it  iovLt  pay.  The 
vacant  places  are  not  eagerly  bought  at  a  large  advance ; 
the  chance  for  making  money  is  not  remarkably  brilliant. 

Now  let  those  who  expect  book  farmers  to  fail,  consider 
their  own  situation,  the  fertility  of  the  soil,  the  state  of  Iheir 
family,  the  reputation  of  their  business,  and  their  own  re  > 
utation  for  honesty,  friendship  to  the  neighbors,  generosity 
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toward  all  enterprises  that  are  worthy,  and  cast  the  bal- 
lance :  how  great  has  been  your  success  ?  We  wish  tlie 
beginners  in  this  honorable  and  remunerative  calling  to 
show  their  success,  1st,  by  the  productiveness  of  the  soil,  in 
judiciously  chosen  croi*h',  .and  the  thrifty  cattle,  safe,  tidy, 
and  convenient  buildings  and  fences  ;  2d,  by  the  enjoyment, 
satisfaction,  and  pride  he  and  his  family  take  in  his  pur- 
suit or  occupation  ;  3d,  by  gaining  the  esteem  and  respect 
of  the  public,  and  others  of  the  craft.  Generals,  lawyers, 
doctors,  editors,  and  divines  have  become  famous,  and 
received  position,  reverence,  and  respect.  In  days  to  come, 
successful  farmers  will  become  well  known,  and  honored  by 
all  around  them,  and  by  tillers  of  the  soil  in  other  lands." 
Abundance,  enjoyment,  and  honor  should  be  the  object  of 
the  intelligent  farmer  of  to-day;  but  do  not  reverse  the 
order  of  this  reward,  and  seek  honor  first ;  it  will  destroy 
your  enjoyment^  and  prevent  the  abundance.  Be  practical. 
Bo  sure  of  an  income,  then  do  good  and  serve  the  public. 
At  present,  all  the  farmers  in  the  country  are  influenced 
by  the  agricultural  reading  that  occupies  a  few  columns 
in  most  of  the  newspapers ;  and  there  is  more  need  of  our 
becoming  book  farmers,  because  those  who  took  the  land 
in  its  natural  fertility  and  run  it  out,  cannot  teach  us  how 
to  restore  it  again  to  its  original  strength.  The  chemist 
in  his  laboratory  can  aid  us.  We  know  that  hay,  grain, 
beef,  mutton,  wool,  pork,  etc.,  have  been  carried  away  and 
the  land  is  poor.  The  things  that  must  be  applied  are 
called  potash,  lime,  phosphates,  etc.,  sometimes  common 
sense  and  elbow  grease,  and  the  land  is  restored.  Let  us 
boldly  place  upon  our  bapner  these  words,  BOOK  PAR- 
MER, and  see  to  it  that  no  blundering  failures  in  practice 
bring  reproaches  upon  our.  theory. 
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Following  the  paper  was  a  rather  desultory  discassion  on 
the  topic  treated,  and  also  on  the  advantages  of  Farmers* 
Clubs. 

Prof.  Collier  said  that  if  the  Board  presented  no  other 
claim  for  its  continued  existence  than  that  it  fostered  and  en- 
couraged Farmers'  Clubs, it  would  have  done  enough  to  entitle 
itself  to  live.  Looking,  over  some  old  agricultural  works 
that  had  been  brought  to  the  hall  bj  Mr.  Chapman  and  which 
lay  before  him,  he  could  see  that  not  ten  per  cent,  of  the 
farmers  of  to-day  knew,  in  regard  to  farming,  what  some 
farmers  knew  fifty  years  ago.  Farmers  live  such  isolated 
.lives  that  knowledge  does  not  spread  among  them  as  it 
does  in  other  avocations.  They  need  to  get  together  and  ex- 
change their  stores  of  observation  and  experience,  and  the 
winter  evenings  were  the  time,  and  the  Farmers'  Club  the 
place,  where  it  should  be  done.  There  they  can  mentally 
plow,  plant  and  hoe,  producing  a  winter's  crop  of  as  much 
value  as  that  of  summer.  That  is  the  time  to  plan  for  the 
future  and  review  the  operations  of  the  past.  How  mauy 
do  this,  or  can  tell  anything  about  the  cost  or  profit  of  their 
crops  ? 

Dr.  Hoskins  thought  it  very  necessary  that  book  farmers 
should  succeed,  as  farmers  are  generally  very  jealous  of 
book  farmers,  and  pleased  when  they  failed,  attributing  their 
failure  to  book  farming,  rather  than  to  their  capacity.  Few 
seem  to  be  aware  of  the  fact  that  book  farming  is  nothing 
but  using  the  knowledge  and  theories  of  others.  Many  far- 
mers would  do  this,  but  would  shy  as  bad  as  a  skittish  horse 
if  the  same  flew  across  their  track  in  a  printed  form.  He 
would  advise  hook  farmers  to  tend  to  their  business,  and  not 
accept  too  many  ornamental  oflSces,  simply  because  they 
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were  better  qualified  to  fill  them  than  those  who  had  less  in- 
formation. 

Mr.  F.  D.  Douglass  of  Whiting,  spoke  impressively  of  the 
condition,  hopes  and  prospects  of  the  Vermont  farmer.  Man, 
he  said,  was  what  his  surroundings  make  him.  Place  him 
in  Greenland,  he  will  become  an  Esquimaux. 

In  the  arctic  or  torrid  zone  his  capabilities  were  not  devel- 
oped, because  in  the  first  nature  was  too  hard" for  him  to 
conquer,  while  in  the  last  she  was  too  bountiful,  and  lell  him 
no  stimulus  for  exertion.  But  in  the  temperate  zone,  where 
his  energies  are  taxed,  we  see  better  results.  But  even  here 
man  is^still,  to  a  great  extent,  the  product  of  his  own  sur- 
roundings. Place  a  boj  with  a  bad  Vermont  farmer,  and  he 
will  grow  up  a  bad  farmer,  unless  he  has  enough  innate  force 
of  character  to  leave  in  disgust.  The  obstacles  that  sur- 
round us  are  not  insurmountable,  but  just  suflScient  to  draw 
out  and  develop  our  best  qualities.  If  agriculture  was  pur- 
sued among  us  as  it  should  be,  we  should  have  a  develop- 
ment of  manhood  seen  nowhere  else.  But  we  have  not  yet 
such  results,  although  we  have  some  progress.  The  great 
mass  of  farmers  know  only  the  first  elements  of  agriculture. 
We  must  learn  to  unite  profit  with  beauty.  Where  there  is 
really  good  farming  you  will  see  neatness  in  buildings,  fences 
and  all  the  surroundings  of  the  homestead,  and  vice  versa^ — 
not  extravagance,  but  sensible,  thrifty  farming. 

Have  we  enlisted  enough  of  brain  work  to  make  us  pro- 
gress as  we  should  ?  The  thrifty  farmer  will  exhibit  his 
thrift  by  his  surroundings,  and  as  you  pass  his  place,  you 
would  take  his  note  of  hand  without  investigation,  as  you 
would  refuse  that  of  the  shiftless  farmer  without  an  indors- 
er.  AYe  should  become  better  informed,  and  give  evidence 
that  we  had  improved  the  condition  of  our  farms. 
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Mr.  Wright  thought  we  had  improved, — Cornwall  had 
learned  to  raise  onions  successfully. 

Prof.  Collier.  If  Vermont  had  improved  as  she  should, 
not  only  Cornwall  would  know  how  to  raise  onions,  but  all 
the  towns  in  the  State. 

Mr.  Jameson  would  advocate  small  farms,  as  there  was 
more  ability  to  improve.  Tl^e  counsels  of  the  old  and  the 
strength  of  the  young  should  go  together. 

He  thought  old  farmers  were  mot  disposed  to  teach-  the 
young  ones  what  they  knew  ;  they  are  too  reticent ;  so  each 
generation  has  to  spend  most  of  its  life  in  learning  from  ex- 
perience what  they  should  have  been  taught  in  the  begin- 
ning. 

Mr.  Wright  thought  there  was  really  some  improvement 
going  on,  and  felt  that  farmers  need  encouragement.  Farm- 
ing is  progressing,  but  we  have  been  cultivating  too  much 
land  for  our  capital. 

Prof.  Collier  thought  there  had  been  great  improvements 
in  farming  in  some  cases,  but  they  were  not  so  general  as 
they  ought  to  be. 

We  must  take  more  time  to  rest,  and  improve  our  minds. 
Our  evenings  should  be  used  to  gain  information.  We  can 
learn  as  much  in  one  evening,  as  by  the  mere  experience  of 
a  life  time. 

Prof.  Seely  suggested  there  was  as  great  lack  of  success 
in  farmers  changing  to  other  employments,  as  from  persons 
of  other  professions  turning  to  agriculture. 

Mr.  Jameson  contended  that  the  farmer  should  stick  to  his 
farm,  in  order  to  succeed.  Having  acquired  a  competence 
he  may  turn  his  attention  to  other  fields,  but  not  before.    He 
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said  that  all  trades  and  professions  were  recruited  from  the 
farm. 

Prof.  Seely  replied  that  this  is  true,  but  in  such  cases  the 
successful  ones  at  least  began  early  in  life  and  with  a  con- 
siderable amount  of  training  for  the  work  they  undertook. 
What  he  referred  to  more  particularly  was  farmers  getting 
tired  of  the  monotony  and  small  profits  of  the  farm,  selling 
out  and  attempting  mercantile  speculations.  Usually  this  is 
followed  by  failure.  The  training  of  the  farm  unfits  them 
for  the  sharp  competition  of  their  new  employment.  Prof. 
S.  mentioned  recent  instances  within  his  own  knowledge  of 
men  with  good  farms  who  had  sold  out,  gone  into  trade, 
and  become  bankrupt. 

Prof.  Collier  said  that  book  farming  must  be  a  success,  or 
all  farming  is  a  failure.  All  there  is  in  any  successful  farm- 
ing that  makes  it  successful  is  that  very  knowledge  which, 
when  printed,  goes  by  the  name  of  book  farming.  Book 
farming  must  of  a  necessity  be  a  success.  There  are  no 
successful  farmers  except  book  farmers,  for  to  be  successful 
they  must  follow  the  same  rules  laid  down  in  books,  no  mat- 
ter whether  they  read  them  themselves,  or  found  them  out 
by  the  harder  method  of  experience.  Mr.  Lane's  success 
in  pear  culture,  as  well  as  his  success  in  improving  the 
sugar  beet,  of  which  we  have  all  heard,  was  simply  the  re- 
sult of  book  farming,  the  application  of  scientific  knowledge 
to  the  work  in  hand.  All  rely  upon  science ;  who  would 
trust  himself  on  a  train  run  by  an  engineer  who  boasted 
that  he  knew  nothing  of  "  book  engineering?" 

Mr.  Wheelock  of  Barre,  spoke  of  the  general  unsuccess 
of  men  in  mercantile  pursuits  compared  with  the  security  of 
agricultural  life.      We  should  use  more  influences  to  keep 
68 
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the  young  people  on  thp  farm.  It  is  a  good  thing  that  farm- 
ing, while  safe,  is  not  excessively  profitable.  If  it  were  so, 
there  would  be  a  rush  to  obtain  all  the  good  land,  and  it 
would  be  monopolized  in  the  hands  of  rich  men.  If  farming 
was  as  profitable  as  the  mercantile  or  manufacturing  busi- 
ness, farms  would  be  so  dear  that  no  young  man  could  buy 
one.  Farming  is  sure,  and  if  not  so  remunerative  as  some 
other  callings,  was  desirable  because  sure. 

Prof.  Seely  said  that  a  man  entering  any  pursuit  needed 
education  in  his  business.  No  man  could  expect  success  in 
following  a  business  of  which  he  knew  nothing. 

Mr.  J.  N.  Perrin  said  that  book  farming  was  simply  anoth- 
er name  for  intelligent  farming,  which  he  thought  must  pay 
if  any  did. 

Mr.  Hersey  spoke  of  the  evil  of  relying  upon  books  and 
papers  to  the  exclusion  of  common  seilse.  He  instanced  the 
directions  in  some  papers  for  putting  in  clover  in  a  simply 
wilted  state,  and  said  it  never  did  and  never  could  succeed, 
4nd  that  no  man  of  sense  and  reflection  would  ever  make 
the  trial. 

Mr.  E.  W.  Bisbee,of  Moretown,  made  a  raid  on  the  book 
farmers,  and  instanced  Horace  Greeley  as  a  fair  sample. 
Was  not  disposed  to  sneer  at  science  as  applied  to  agricul- 
ture, but  thought  it  difficult  to  follow  profitably  all  the  rules 
laid  down  in  agricultural  books. 

Dr.  Hoskins  said  that  farming  was  not  Mr.  Oreeley's  busi- 
ness, but  his  recreation,  and  he  did  not  expect  to  make  money 
out  of  it.  But  who  could  doubt  that  if  Horace  had  put  the 
energy,  the  talents,  the  perseverance,  pluck  and  common 
sense  that  he  had  put  into  the  Th-ibune,  and  which  had  made 
it  the  most  influential  newspaper  in  America,  into  farming 
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that  he  would  have  become  one  of  the  first  and  most  success- 
ful farmers  of  the  time,  as  he  was  now  one  of  the  first  ed- 
itors. 

E.  W.  Bisbee  said  that  we  did  not  farm  as  well  as  we 
knew  how.  We  ought  to  put  more  enterprise  and  intelli- 
gence into  our  farming. 

Mr.  Josiah  Holden,  of  Waitsfield,  agreed  substantially 
with  Mr.  Bisbee.  He  thought  more  commoji  sense  should 
be  used  in  farming. 

Dr.  Hoskins  said  that  no  one  could  buy  a  book  and  make 
himself  a  chemist,  nor  could  any  one  buy  a  book  and  make 
himself  a  farmer.  It  needed  book  knowledge  and  experi- 
ence.    Together  they  were  sure  to  win. 

Dr.  J.  R.  Spaulding,  of  Barre,  thought  we  might  avail 
ourselves  of  the  experience  of  others,  as  well  as  to  find  out 
everything  ourselves  by  experience. 

Prof.  Collier  agreed  with  those  who  demand  common  sense 
in  addition  to  science  on  the  farm.  Some  who  can't,  or  at 
least  who  don't,  read  at  all,  are  yet  book  farmers  in  reality  ; 
that  is,  they  succeed  by  the  use  of  means  that  were  thought 
out,  rather  than  worked  out.  Every  man  who  uses  any  im- 
proved agricultural  implements  or  machines  is  a  book  far- 
mer in  spite  of  himself;  and  so  of  him  who  plasters,  limes, 
or  marls  his  land,  cultivates  green  crops,  practices  rotation 
or  fallowing. 

Dr.  Spaulding  illustrated  the  absurdity  of  the  opposition 
to  book  farming  by  speaking  of  the  difficulty  with  which  a 
man  could  make  soap  without  instruction.  He  would  fail 
time  after  time,  without  knowing  why ;  but  a  book,  or  an 
experienced  neighbor,  which  is  the  same  thing  in  reality. 
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could  show  him  in  an  hour  how  to  do  it,  and  to  do  it  suc- 
cessfully ever  after.  He  would  then  be  "  book  soap  maker," 
and  make  "  book  soap." 

Mr.  Bisbee  said  that  really  he  was  not  so  much  opposed 
to  book  farming,  but  his  neighbors  were  continually  after 
him  on  the  subject,  and  he  thought  he  would  draw  out  from 
the  wise  men  here  present  the  arguments  in  defense  of  book 
farming,  so  that  he  might  have  them  ready  for  his  own  use 
in  future. 
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A   PAPER  READ  BEFORE  THE  VERMONT  BOARD  OP  AGRICULTURE, 
AC,   AT  ITS  MEETING  IN   MIDDLEBURY, 

BY  E.  JR.  TOWLE,  ESQ.,  OF  WEST  BERKSHIEE. 


To  be  truly  successful  in  farming,  as  well  as  in  all  other 
occupations,  it  is  quite  essential  that  it  be  rendered,  so  far 
as  possible,  attractive  and  pleasant.  There  are  many  ways  by 
which  this  desirable  end  is  to  be  attained,  to  a  few  of 
which  we  now  respectfully  invite  your  attention. 

And  first  in  the  list,  permit  us  to  place  a  genuine  love  for 
the  occupation.  Farm  life,  it  may  be  presumed,  will  pre- 
sent few  attractions  to  the  individual  who  engages  in  it 
from  necessity,  but  wiih  no  real  delight ;  whose  whole 
heart  and  soul  are  somewhere  else.  He  may,  indeed,  go 
through  with  the  entire  routine  of  labor  and  toil,  from  one 
year's  end  to  another,  may  form  into  active  exercise  and 
use  the  resources  of  a  well-stored  and  cultivated  mind,  even 
securing  results  that  in  other  instances  might  be  considered 
most  satisfactory,  yet  if  there  is  no  pleasure  in  the  occupa- 
tion, if  such  a  life  is  distasteful,  and  its  labors  irksome,  no 
pecuniary  results,  however  flattering,  can  compensate  for 
this  want  of  adaptation-^—this  real,  enthusiastic  love  of  a  man 
for  his  occupation.  Such  an  individual  had  better  engage 
in  some  other  occupation. 
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Bat  we  cannot  well  conceive  of  a  man  being  very  success- 
ful in  farming  with  no  kind  of  ^ove  for  his  occupation.  Such 
instances,  we  think,  arc  not  often  met  with.  If  a  farmer  is 
satisfied  with  his  calling,  takes  delight  in  following  it,  has 
ambition  to  do  well,  a  mind  to  plan,  and  a  will  to  execute, 
we  may  reasonably  look  for  and  expect  results  that  will 
correspond  with  these  characteristics. 

And  this  love  for  his  occupation  will  manifest  itself  in 
many  ways ;  it  will  be  so  plainly  apparent  that  the  passer- 
by, although  a  stranger,  caunot  fail  to  notice  and  appreciate 
it.  The  house  and  its  surroundings  will  tell  of  this  love  ; 
it  will  be  not  merely  a  place  in  which  to  stay,  but  a  home^ 
around  which  will  cluster  all  the  hallowed  associations  of 
life,  the  center  from  which  will  emanate  those  character- 
istics of  mind  and  qualities  of  soul  that  will  be  the  master 
setting  of  progress  and  improvement,  visible  in  all  direc- 
tions about  the  premises  and  farm.  This  love  of  the  farmer 
for  his  occupation,  if  faithfully  and  practically  carried  out 
in  works,  cannot  fail  of  making  farm  life  attractive  and 
pleaaant,  and  we  may  also  add,  successful. 

Closely  united  with  a  love  for  agricultural  pursuits,  the 
farmer  must  certainly  possess  faith  in  his  calling.  He  must 
have  just  such  a  faith  as,  with  the  other  necessary  qualities 
of  mind  and  heart,  will  render  him  truly  successful,  and  his 
life  pleasant.  This  faith  is  comprelicnsive.  It  will  make 
him  to  foresee  certain  results,  the  effect  of  causes,  with  a 
good  degree  of  certainty  ;  it  is  truly  the  substance  of  things 
hoped  for,  and  which  may  reasonably  be  attained.  Per- 
haps we  can  make  this  plainer  by  illustration.  A  farmer 
has  a  piece  of  wet  ground ;  it  produces  nothing  of  value, 
yet  the  soil  abounds  with  all  the  elements  of  fertility  neces- 
sary to  produce  abundant  crops,  but  these  are  rendered  inac- 
tive by  the  superabundance  of  water,  and  the  land  in  this 
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State  is  practically  worthless.  He  knows  from  observatioQ 
and  the  teachings  of  common  sense,  if  not  by  personal  ex- 
perience, that  if  this  land  is  properly  drained,  the  nature  of 
the  soil  will  undergo  a  change,  the  superabundant  waters 
will  pass  ofif,  and  with  them  will  disappear  those  poisonous 
exhalations  and  unpleasant  features  that  render  the  field 
something  to  be  avoided  and  not  desired.  He  beholds  it  in 
its  present  state,  not  a  thing  of  joy  nor  beauty.  He  looks 
ahead  to  the  time  when  there  will  be  a  change,  the  result  of 
simple  causes — drainage  and  proper  cultivation — and  what 
does  he  then  see  ?  A  field  smooth  and  dry,  bearing  upon 
its  surface  abundant  crops,  such  as  to  make  glad  the  heart 
of  any  one  having  eyes  to  see  and  a  soul  to  appreciate,  the 
beautiful  creations  that  even  man  may  undertake,  and  carry 
on  to  a  reasonable  degree  of  pcrfectness. 

But  it  will  take  money,  time  and  labor— hard  labor,  to 
accomplish  all  this.  There  must  be  a  mind  to  plan  and  a 
will  to  execute,  but  will  not  the  end  justify  the  means  nec- 
essary to  bring  about  this  desirable  state  of  thiugs  ?  Yes, 
at  least  the  farmer  thinks  so,  as  he  rolls  up  his  sleeves  and 
commences  the  task.  He  has  a  love  for  his  calliug,  a  love 
that  manifests  itself  in  just  such  efforts  as  this,  the  trans- 
forming of  barren  wastes  and  unsightly  sloughs  into  fruitful 
fields,  a  faith  that  nerves  his  arm  with  vigor,  and  enables 
him  to  grasp  at  and  accomplish  what  some  in  their  indo- 
lence and  short-sightedness  would  consider  impossible  re- 
sults. 

Farmer  friends,  we  want  just  such  a  love,  just  such  faith 
as  this,  that  will  stimulate  us  continually  to  works  of  pro- 
gress and  improvement.  We  want  these  essential  qualities 
united,  work,  energy,  decision  of  mind  and  purpose,  cour- 
age and  ambition  to  do  well  and  to  excel,  to  render  farm 
life  what  it  is  intended  it  should  be,  pleasant  and  profitable. 
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With  these  desirable  qualities  the  farmer  will  work  wonders 
upon  his  domain.  There  will  be  smooth  meadows,  uDincum- 
bered  with  roots,  stumps,  and  stones.  There  will  be  sub- 
stantial fences,  rendering  a  hedge  of  briars  and  bushes  on 
each  side  unnecessary.  We  shall  see  buildings  adapted  to 
the  purposes  of  the  farm.  These  will  be  well  arranged, 
commodious  and  well  cared  for.  Economy  in  time  and 
labor  will  be  studiously  sought  after  and  secured,  as  well  as 
the  comfort  and  health  of  the  stock  occupying  them.  These 
arrangements  will  be  complete,  and  not  only  these,  with 
which  the  farmer  himself  is  more  immediately  connected  in 
his  daily  labor,  but  also  those  which  more  nearly  concern 
his  wife  and  family.  As  before  mentioned,  the  house  will 
not  be  merely  a  place  to  stay  in,  but  a  genuine  farmer's  home, 
such  as  one  often  sees  scattered  here  and  there  among  the 
hills  and  valleys .  of  Vermont. 

The  house  where  the  farmer's  wife  is  supposed  to  preside, 
where  the  greater  part  of  her  life  is  passed,  the  scene  of  her 
labors,  of  her  trials  and  her  triumphs,  should  be  constructed 
with  especial  reference  to  her  convenience  and  tasks.  Full 
well  we  know  that  with  the  best  of  arrangements  to  facili- 
tate the  labors  of  the  farmer's  household,  there  is  much  of 
toil,  much  of  care  that  must  be  endured ;  therefore  if  we 
would  render  farm  life  attractive,  due  regard  must  be  had  to 
this  most  important  matter. 

Here  also  is  where  farmers'  sons  and  daughters  receive 
their  first  impressions  of  life,  and  how  essential  that  these 
impressions  be  of  the  right  character.  They  will  soon  learn 
to  make  comparison^,  and  if  in  so  doing  they  find  that  their 
homes  and  condition  do  not  correspond  in  any  wise  with 
those  of  their  neighbors,  or  perhaps  of  persons  of  other  oc- 
cupations, it  is  quite  likely  a  dislike  for  farm  life  will  be 
created,  especially  among  the  boys,  as  is  too  often  the  case  at 
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the  present  day,  and  home  will  not  present  sufficient  attrac- 
tions to  prevent  them  from  leaving  it,  perhaps  forever.  Far- 
mers will  do  well  to  give  this  part  of  our  subject  a  careful 
and  thorough  consideration ;  its  importance  demands  this. 
If  farmers'  homes  and  farm  life  were  made  more  what  they 
should  be,  pleasant,  inviting  and  attractive,  it  is  pretty  evi- 
dent there  would  be  less  of  disaffection  among  the  boys, 
and  more  of  willingness  to  become  farmers'  wives  among  the 
girls. 

The  instances  are  far  too  common  where  a  farmer  has  rear- 
ed quite  a  number  of  boys,  and  finds  in  his  old  age  that  not 
one  is  willing  to  remain  on  the  farm,  and  that  in  consequence 
the  ancestral  home,  however  dear  to  the  father's  heart,  must 
fall  into  other  hands.  It  is  not  to  be  supposed  that  all  of 
our  farmer's  boys  will  follow  the  paternal  occupation  ;  this  is 
expecting  too  much ;  yet  we  would  have  it  rendered  so  pleas- 
ant and  inviting  that  none  would  hesitate  to  engage  in  it  on 
this  account,  at  least.  This  is  one  great  incentive — perhaps 
the  greatest — that  should  induce  farmers  to  use  every  possi- 
ble endeavor  to  interest  their  boys^we  speak  of  bt)ys  more 
particularly  now,  but  the  same  rule,  properly  followed  out, 
will  apply  to  the  girls — in  the  occupation  with  which  they 
are  to  intimately  connected,  from  earliest  recollections,  or 
childhood.  If  an  interest  is  created  for  agricultural  pursuits 
a  very  important  point  is  gained.  This  interest  should  be 
watched  and  encouraged  in  its  development,  not  checked  or 
thwarted  as  of  no  account.  This  is  an  age  of  progress  and 
improvement;  old  habits  and  customs  are  passing  away; 
new  ones  take  their  place.  Henceforth  farming  is  not  to 
be  conducted  by  physical  force  alone.  The  inventive 
mind  comes  to  the  aid  of  the  toiling  hands,  and  there 
is  a  respite  from  the  dull  monotony  and  routine  of  labor  that 
69 
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is  but  a  little  elevated  above  that  of  the  beasts  that  do  our 
bidding.  The  farmer  who  recognizes  this  new  order  of 
things,  acknowledges  that  it  is  right  in  theory  and  in  prac- 
tice, has  taken  a  long  step  in  the  rjght  direction.  He  will 
no  longer  make  a  mere  machine  of  himself,  his  wife  or  bis 
children,  for  the  accomplishment  of  so  much  manual  labor, 
with  no  ambition,  no  desire,  reaching  above,  beyond  this 
daily  routine  of  toil,  confining  his  attention  solely  to  the  ob- 
taining of  money — hard  earned  dollars  truly,  in  the  strictest 
sense  of  the  word. 

Men  and  women  must  still  toil  with  their  hands,  it  is  true, 
but  it  may  be  an  intelligent  labor,  mitigated  and  facilitated 
by  those  appliances  broup^ht  into  regulation  by  the  inventive 
mind,  plainly  indicating  that  this  God-like  power  implanted 
in  man  is  designed  to  preside  over  and  direct  his  physical 
energies,  and  by  so  doing  elevate  agriculture  and  make  farm 
life  less  laborious,  while  at  the  same  time  it  is  rendered  more 
respected  and  attractive. 

One  very  unpleasant  feature  of  farming  which  is  persist- 
ently followed  by  some  is  that  of  always  being  liehind  time. 
All  the  operations  of  the  farm  are  carried  on  upon  this 
principle.  From  January  to  December,  it  is  the  same  with- 
out variation.  The  admonition  to  be  "  instant  in  season,'.'  is 
totally  disregarded,  if  not  forgotten,  and  one  of  entirely  an 
opposite  character  substituted  instead.  This  is  entirely 
wrong.  To  be  successful  a  farmer  must  be  up  in  the  morn- 
ing, his  work  should  be  planned  before  hand  and  performed 
at  the  right  time,  as  this  often  makes  one-half  di  fiference  in 
the  results.  And  not  only  should  the  different  kinds  of  farm 
work  be  done  in  season,  but  the  labor  of  the  day  should  al 
ways  be  brought  to  an  early  close.  There  can  be  no  reason 
able  excuse  for  continuing  this  until  into  the  night  Nothing 
will  tend  more  perhaps  to  discourage  farmers'  sons,  to  say 
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nothing  of  ^^  hired  help,"  and  bring  the  occupation  into  dis- 
repute than  this  practice.  Then  yre  say,  to  assist  in  making 
farm  life  pleasant,  let  everything  be  done  in  season  and  in 
order. 

If  this  rule  is  followed,  a  spare  day  may  now  and  then  be' 
afforded  for  rest  or  recreation.  From  sun  down  until  dark 
may  be  delightfully  enjoyed  in  reading,  social  converse, 
walks  about  the  farm,  or  among  the  neighbors,  and  a  content- 
ment and  independence  realized  which  would  be  gladly  pos- 
sessed by  many  others  of  a  different  calling  or  position  in 
life. 

It  is  quite  time  also  that  the  prejudices  existing  against 
book  farming,  as  it  is  termed  by  some,  should  be  done  away 
with.  There  is  no  reason  why  the  education  of  farmers 
should  not  bear  some  relation  to  their  occupation,  as  well  as 
that  of  other  callings  and  professions.  The  tendency  of  the 
age  is  in  this  direction,  and  is  a  good  omen  of  future  success. 
Those  farmers  already  established  ia  life  cannot  of  course 
expect  to  avail  themselves  of  these  privileges,  to  the  same 
extent  with  those  younger  in  years,  yet  if  so  minded  they 
(Jan  improve  their  opportunity  to  such  advantage  as  to  great- 
ly benefit  themselves.  A  very  successful  farmer  of  New 
York  State  was  left  an  orphan  at  an  early  age,  attended 
school  only  twenty-six  weeks,  yet  such  was  his  desire  for 
knowledge,  and  his  ambition  to  obtain  it,  that  he  overcame 
all  difficulties,  and  to-day  occupies  a  most  prominent  posi- 
tion as  an  agricultural  writer  and  lecturer.  He  has  made 
a  practice,  we  understand,  of  taking  up  one  study  a  year  and 
mastering  it  in  that  time,  and  by  this  method  has  obtained  a 
large  mass  of  information  upon  different  subjects. 

The  numerous  periodicals  and  books  upon  agricultural 
science  and  practice  furnish  an  almost  unlimited  fund,  from 
which  the  farmer  can  draw  at  pleasure,  and  in  this  way  In- 
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form  himself  upon  2luj  point  connected  with  his  occupation, 
and  those  so  doiDg  will  be  found  more  enlightened,  less 
prejudiced  agaiust  what  are  termed  innovations  upon  old> 
time  practices,  enthusiastic  in  their  calliug  and  generally 
successful. 

As  results  of  this  order  of  things  wo  expect  to  see  labor- 
saving  implements  and  machines  used  wherever  practicable ; 
the  strength  of  the  horse  and  ox  substituted  for  human 
muscle,  while  the  farmer,  with  mind  well  stored  with  sound 
and  practicable  knowledge,  presides  over  and  directs  the  va- 
rious operations  of  the  farm,  at  the  same  time  preparing  the 
way  for  further  and  still  greater  progress  and  improvement. 
The  farm  with  its  fertile  fields,  its  fruitful  orchards,  its  well- 
bred  and  well-kept  flocks  and  herds,  will  speak  of  thrift  and 
prosperity.  The  buildings  adapted  to  the  purposes  of  the 
farm  will  tell  the  same  story,  while  the  house  with  its  pleas- 
ant surroundings  and  appointments  will  be  indeed  a  cheerful 
happy  home. 

Education  will  go  hand  in  hand  with  agriculture ;  science 
will  lend  its  aid  to  assist  him  in  his  onward  career  ;  books 
will  be  his  companions,  especially  those  relating  to  his  occu- 
pation ;  social  relations  will  be  cultivated,  thus  fulfilling 
more  perfectly  the  law  of  love  which  should  be  that  of  our 
lives.  Possessed  of  these  qualities  and  characteristics  of 
mind,  with  congenial  taste  and  disposition,  we  can  see  no 
reason  why  farm  life  should  not  be  rendered  pleasant  and 
profitable,  as  well  as  what  God  designed  it  should  be,  the 
purest  and  noblest  employment  of  man. 

Mr.  Jameson,  of  Irasburgh,mado  a  few  observations  upon 
the  subject  of  Mr.  Towle's  paper,  in  which  he  remarked  that 
our  Vermont  people  do  not  stand  up  for  their  State  as  the 
western  people  do.     Yet  they  should,  for  they  have  abundant 
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reason  for  doing  so,  and  a  fair  statement  of  the  comparative 
advantages  of  different  sections,  with  the  evidence,  might  do 
much  to  staj  the  tide  of  emigration.  Young  people  love  to 
be  in  the  best  place,  and  while  capitalists  at  the  West  adver- 
tise so  largely,  and  hold  out  so  many  inducements,  who  will 
stand  up  for  Vermont  ?  He  thought  many  of  the  represen- 
tations of  the  West  founded  not  altogether  in  the  truth. 

Prof.  Collier  said  that  not  only  is  there  a  pleasure  and  sat- 
isfaction in  beautifying  farm  life,  but  there  is  actual  pecuni- 
ary profit  in  doing  those  things  suggested  by  Mr.  Towle  for 
the  embellishment  of  the  farm.  To  adorn  the  homestead  is 
to  add  to  its  desirability  and  increase  its  selling  price.  It 
also  gratifies  our  sense  of  beauty.  It  pays  to  make  our 
homes  pleasant.  We  are  placed  upon  earth  for  something 
else  than  to  pay  for  our  farms.  Farmers  in  Vermont,  as 
elsewhere,  are  short  sighted  as  to  this  matter.  They  will 
pay  a  high  price  for  improved  stock,  and  neglect  their  houses, 
while  the  latter  will  pay  as  well  as  the  former.  It  pays  to 
dp  all  these  things,  and  do  them  weli.  At  all  our  fairs 
beauty  takes  the  palm,  and  why  should  it  not  at  home.  I 
have  noted  that  the  awards  at  fairs  depend  very  much  upon 
the  taste  displayed  in  preparing  the  articles  for  exhibition, 
and  those  are  apt  to  be  most  tasteful  in  this,  as  well  as  in 
preparing  farm  products  for  market,  who  have  trained  them- 
selves to  habits  of  order  and  neatness  about  the  home. 

Mr.  Slade.  I  am  not  a  farmer,  wish  I  was.  Wh  it  makes 
the  desolation  of  our  State  in  young  men,  is  unattractive 
homes  and  too  large  farms.  Addison  county  could  have 
had  a  much  larger  population  if  her  farms  had  not  been 
over  one  hundred  acres.  The  bareness  of  home  life, 
about  80  many  of  our  farms,  is  the  cause  of  so  much  of  the 
dissatisfaction  among  the  young  people  that  leads  them  to 
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leave  their  homes  for  the  cities  or  the  West.  How  much 
better  for  our  State  if  our  young  people  could  have  been 
induced  to  stay  here.  If  a  diflFerent  policy  could  have  been 
pursued,  a  member  of  Congress  would  not  have  been  lost  to 
Vermont. 

Mr.  Loyal  Wright,  of  Middlebury,  thought  it  was  time  to 
hear  from  the  farmers  on  this  subject.  The  whole  matter 
lies  in  their  hands,  and  their  morning  star  will  rise  whenever 
they  them  elves  choose  to  have  it-  The  skinning  process 
has  been  carried  on  upon  farms  from  the  beginning;  our 
grandfathers  took  off  the  hair,  our  fathers  the  hide,  and  we 
are  left  to  pick  the  bones.  We  have  got  to  take  a  new 
course.  There  is  a  general  running  down,  especially  at  the 
back  part  of  our  farms.  We  have  been  planting  our  beans 
wrong  side  up.  As  the  Governor  says,  the  boys  go,  and 
the  girls  follow.  We  must  take  hold  of  good  culture,  learn 
to  be  thorough,  set  about  restoring  our  land,  quit  stripping 
it ;  plant  trees,  especially  fruit  trees,  and  invest  our  prc^ts 
in  improving  the  land  instead  of  investing  it  elsewhere. 
We  are  apt  to  make  a  small  part  too  good,  and  neglect  loo 
much  the  major  and  outlying  part.  It  had  been  a  question 
with  him  some  years  since,  whether  he  should  put  his  money 
in  the  bank,  or  back  into  the  farm.  He  was  thankful  he 
had  pui-sued  the  latter  course,  and  the  result  was  his  son 
would  stay  at  home  ;  he  could  not  be  driven  West. 

Dr.  Hoskins,  editor  of  Vermont  Farmer^  of  Newport, 
had  no  doubt  large  farms  might  he  more  profitable  than 
small  ones,  if  capital  and  corresponding  ability  were  em- 
ployed in  their  management,  but  he  thought  it  wrong  to  in- 
crease their  acreage,  instead  of  expending  their  surplus 
funds  in  making  the  present  area  as  productive  as  possible. 
On  his  way  here  he  had  been  shown  a  farm  of  eight  hun- 
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dred  acres,  that  gave  evidence,  even  while  covered  with 
snow,  of  not  being  as  well  cultivated  as  it  should  be.  It 
would  be  better  to  sell  one-half  and  put  the  capital  into  the 
remainder. 

Prof.  Collier  remarked  upon  Mr,  Wright's  statement  that 
we  have  the  skeleton  left ;  that  the  farmers,  in  many  cases 
had  not  only  skinned  and  picked  tie  bones  of  their  farms, 
but  were  actually  selling  the  bones. 

Prof.  Seely,  of  Middlebary  College,  thought  the  paper 
of  Mr.  Towle  more  important  than  one  how  to  raise  good 
crops.  If  our  farms  were  made  more  beautiful,  more  of 
our  sons  and  daughters  would  turn  to  them.  The  times  for 
relaxation  and  thought  should  be  observed,  as  recommended 
in  the  paper.  His  recollection  of  farm  life  in  his  youth  was 
priacipally  that  of  feeling  tired,  tired,  tired,  when  night 
came.  Farm  life  has  been  made  too  hard,  it  needs  some- 
thing to  lighten  it  and  make  it  enjoyable,  as  it  should  and 
might  be.  He  had  been  a  farmer,  and  hoped  to  be  again, 
but  not  in  the  old  way. 

Col.  E.  S.  Stowell,  of  Cornwall,  spoke  of  the  value  of 
the  Board  to  the  agricultural  community;  he  said  the  far- 
mers generally  did  not  yet  know  what  it  was,  or  what  it  is 
doing  for  them.  It  is  doing  its  work  admirably.  The 
knowledge  it  is  communicating  will  reach  the  masses,  and 
the  State  will  be  immensely  benefited  by  the  labors  of  this 
Board.  Good  things  move  slowly,  but  there  is  no  cause  for 
discouragement,  even  though  the  attendance  was  not  large 
at  first.  He  also  endorsed  the  idea  of  Farmers'  Clubs  most 
warmly,  and  urged  the  immediate  establishment  of  one  or 
more  in  this  vicinity. 

Qov.  Slade  expressed  the  hope  that  the  farmers  would 
send  in  petitions  to  the  legislature  for  a  liberal  appropria- 
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tioQ  to  secure  the  best  men  to  read  papers  at  the  Board 
meetings,  and  to  pay  for  them. 

Hon.  Henry  Lane  spoke  strongly  in  favor  of  the  estab- 
lishment of  Farmers'  Clubs  in  every  town. 

Prof.  Collier  made  some  remarks  to  a  similar  effect, 
stating  that  in  one  neighborhood,  so  slight  was  the  inter- 
course among  the  farmers  that  three  of  them  had  put  up 
expensive  barns,  and  neither  of  them  had  seen  the  barns  of 
the  others.  That  might  do  in  New  Zealand,  but  it  should 
never  be  the  case  in  Vermont.  He  did  not  believe  farmers 
could  ever  be  induced  to  use  their  power,  when  united,  to 
oppress  others. 

Gov.  Slade  moved  a  vote  of  thanks  to  the  Board,  and 
those  who  had  presented  papers  before  the  meeting,  which 
was  passed.  The  Goveruor  observed  in  moving  this  vote 
that  he  never  was  so  miioh  interested  and  instructed  at  any 
previous  meeting  he  had  ever  attended.  Farmers  should 
turn  out  better ;  they  need  just  the  knowledge  they  get 
here.  He  spoke  also  of  the  importance  of  supporting  a 
State  agricultural  papej*,  and  said,  although  he  waS  not  a 
farmer,  he  had  himself  subscribed,  and  hoped  every  one 
present  would  do  so, 
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A   PAPER  BEAD    BEFORE  THE  STATE    BOARD   OF  AGRICULTURE, 
AT  ITS  RECENT  MEETING  IN  ST.   JOHNSBURT. 


BY  Z.  E.  JAMESON. 


The  love  of  home  is  an  affection  that  should  exist  in  the 
minds  of  the  majority  of  the  citizens  in  every  prosperous 
country.  It  aids  in  bearing  with  patience  the  disagreeable 
circamstances  that  will  cross  the  lives  of  all.  It  tends  to 
contentment  and  happiness.  It  is  the  battle  cry  of  nations, 
and  inspires  the  soldier  to  deeds  of  valor  and  daring.  It 
exists  in  the  minds  of  children ;  a  glorious  halo  seems  to 
rest  around  the  memory  of  the  old  hearthstone,  brothers, 
sisters,  and  especially  parents ;  the  fields,  flocks,  herds, 
fowls,  as  well  as  our  favorite  play  grounds,  all  rise  up  in 
fond  recollections.  We  sympathize  with  a  true  love  of 
hjme,  even  by  those  who  have  left  homes  of  want  and  op- 
pression. 

A  recent  writer,  speaking  of  his  journey  through  Ireland, 
where  he  saw  miles  and  miles  of  stunted  herbage  and  beds 
of  peat,  a  robust  but  ragged  peasantry,  miserable  hovels, 
Ac,  says: — '*  So  overwhelmingly  are  the  Irish  in  love  with 
their,  country,  that  I  fancy  in  their  secret  hearts  they  believe 
it  had  an  immortal  history  before  the  external  and  rather 
superfluous  entity  known  as  the  earth  was  created.''  They 
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never  tire  of  speaking  its  praises.  It  is  so  with  manf  for- 
eigners. But  I  fear  in  Vermont  but  a  small  portion  have 
a  sincere  respect  and  affection  for  the  place  of  their  nativity, 
regarding  it  so  lightly  that,  as  the  spaniel  shakes  from  him 
the  superfluous  water  and  hies  away  after  a  cooling  bath  in 
some  other  brook,  so  the  Yermonter  with  the  same  careful- 
ness skakes  himself  free  from  home,  relatives,  and  all  early 
associations,  and  seeks  new  scones.  Old  parents  are  in 
loneliness,  wearing  life  away.  Children  early  throw  off  re- 
straint, and  the  man  who  so  easily  divorces  himself  from 
other  ties,  does  not  always  hesitate  to  sever  the  marriage 
relation.  The  item  is  afloat  that  '^  three  hundred  divorces 
were  given  in  Vermont  last  year,"  and  at  the  West  who  can 
number  them  ?     It  is  a  by-word  and  a  reproach. 

We  infer  that  the"  love  of  home  is  not  deep-seated  in  Ver- 
mont, because  her  rural  towns  are  losing  in  population. 
One  writer  puts  the  loss  at  30,000  from  the  agricultural  dis- 
tricts. Referring  to  Windham  county,  he  says  :  "  In  every 
direction  we  find  the  relics  of  an  ancient  household,  a  few 
decaying  timbers,  an  old  cellar,  and  the  crumbling  chim- 
ney." An  old  school  teacher  says  that  when  a  young  man 
he  taught  a  school  of  seventy  scholars  in  one  district  on  this 
hill.  In  this  district  there  is  now  no  school,  no  scholars, 
and  only  two  houses  inhabited.  In  another  district  adjoin- 
ing, in  which  there  is  not  a  single  house  standing,  he  taught 
a  school  of  sixty  scholars. 

Thirteen  towns  in  Caledonia  county  have  lost  in  the  last 
decade  an  average  of  over  one  hundred  each  ;  the  town  of 
Waterford  two  hundred  and  ninety-four,  and  Danville  three 
hundred  and  twenty-seven.  If  I  may  judge  these  towns  by 
Irasburgh,  that  lost  only  forty-six,  I  should  believe  that  in 
many  instances  the  deserted  farms  had  been  joined  to  others, 
so  that  what  was  once  several  homesteads  is  now  one  large 
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£Eurm.  It  is  an  easy  matter  to  count  a  dozen  homesteads 
thus  given  up  in  almost  anj  of  our  towns^  and  as  many  of 
these  are  well  situated,  with  fertile  soil,  we  infer  that  the 
love  of  home  was  not  a  prominent  virtue  in  those  who  left 
them. 

Now  what  do  we  know  ?  We  know  there  are  many  peo- 
ple in  the  State  that  do  not  make  necessary  improvements 
and  repairs,  because  they  are  intending  to  sell  the  first 
chance  they  get,  and  therefore  are  afraid  it  won't  pay.  We 
know  there  are  others  who  are  making  improvements  and 
repairs  on  purpose  to  sell,  and  believe  it  will  pay.  We 
know  there  is  a  large  class  that  believe  if  they  were  out 
West  they  would  be  much  better  off,  and  no  matter  how  low 
Vermont  is  rated  by  returned  travelers,  they  will  not  resent 
any  insult  heaped  upon  the  State  or  its  people. 

It  is  but  a  minority  to  whom  can  be  applied  the  glowing 
words  spoken  by  Gov.  Andrew,  of  the  people  of  Massachu- 
setts :  ^'  Looking  forward  to  the  long  ages  of  the  future, 
building  always  in  their  own  minds  for  countless  generations 
yet  to  come,  they  have  endured  and  are  still  willing  cheer- 
fully and  hopefully  to  endure  much  wrong,  and  more  mis- 
conception, because  they  trust  in  the  blood  inherited  from 
heroic  ancestors,  in  the  principles  of  constitutional  liberty, 
in  the  theory  of  democratic  institutions,  in  the  honest  pur- 
poses of  intelligent  masses  of  the  people  everywhere,  in  the 
capacity  of  truth  and  right  ultimately  to  reach  and  control 
the  minds  of  men,  in  an  undying  affection  for  their  whole 
country,  its  memories,  traditions  and  hopes,  and  above  all, 
in  the  good  providences  of  God.'* 

If  the  merits,  the  history,  the  present  and  future  of  Ver- 
mont, are  not  enough  to  inspire  the  same  feelings  in  our  citi- 
zens, it  would  seem  to  be  the  plain  duty  of  this  Board  to  go 
forth  as  spies  to  find  another  favored  section  where  all  can 
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go  and  loVe  their  homes,  take  pride  and  invest  their  capital 
in  them*  No  country  can  stand  the  continuous  drain  of  both 
young  men  and  capital,  that  has  been  going  on  in  Vermont 
the  past  years.  There  has  doubtless  been  over  $150,000 
carried  West  from  my  own  native  town  within  fifteen  years. 
'  Who  can  estimate  the  amount  carried  from  the  whole  State  ? 
Who  can  value  the  educated  minds,  the  productive,  power 
and  enterprise,  that  are  lost  by  the  removal  of  our  young 
men  ?  Mountains  covered  with  timber,  full  of  iron,  copper, 
marble  and  slate,  water  power  to  turn  machinery,  fertile 
meadows  and  hillsides  that  should  yield  abundantly  of  all 
vegetable  growth  that  sustains  life,  all  is  of  little  value  with- 
out men  to  move  these  treasures  and  utilize  these  forces. 

Some  speak  with  contempt  of  the  increase  of  population 
at  Rutland,  Burlington,  and  St.  Albans,  saying  it  is  of  an 
illiterate  and  transient  character,  and  therefore  of  little 
value  to  the  State.  But  not  so,  for  at  the  head  of  these 
enterprises  are  men  of  intelligence,  who  by  their  planning 
and  direction  cause  a  thousand  arms  and  hands  to  do  their 
bidding,  thus  making  them  like  their  own  hands  increased  a 
thousand  fold  in  power.  An  ignorant,  unskilled  workman 
wandering  loose  in  society  may  bo  a  source  of  weakness, 
but  when  his  whole  strength  is  engaged  by  the  ablest  talent 
in  the  country,  his  productive  power  is  of  more  value  prob- 
ably than  the  self-directed  efforts  of  an  ordinary  man. 

A  writer  from  Illinois  estimates  the  value  of  Chinamen 
to  the  State  at  $2,000  each,  the  moment  they  are  landed  in 
their  midst.  The  conclusions  are  that  every  home  broken 
up  in  Vermont  and  transferred  to  the  West  is  a  loss  to  us 
of  all  the  money  carried  away,  and  certainly  $2,000  for 
each  individual.  Notwithstanding  our  regrets  for  the  de- 
population of  the  State,  it  is  very  right  and  proper  for  it  to 
continue  if  there  is  no  merit  in  our  soil,  climate  or  surround 
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ings.  If  straight,  practical  farming,  that  basis  of  true 
prosperity,  cannot  be  ynade  profitable^  it  is  useless  to  try  and 
stop  the  outgoing  tide  of  emigration.  We  should  rather 
hasten  the  departure  of  all  that  are  able  to  go. 

There  is  a  deal  of  sense  in  the  words  of  an  early  English 
writer:  "Those  things  should  be  called  goods  that  are 
beneficial  to  the  master.  Neither  can  those  lands  be  called 
goods  which  by  a  man's  unskillful  management  put  him  to 
more  expense  than  he  receives  profit  by  them.  Nor  may 
those  lands  be  called  goods  which  do  not  bring  a  good  far- 
mer such  a  profit  as  may  give  him  a  good  living."  This  is 
the  true  test  of  merit.  The  English  tenant  farmer  knows 
nothing  and  cares  nothing  for  rise  in  lands,  beautiful  loca- 
tions and  showy  improvements  made  with  a  design  to  sell. 
He  studies  soils,  manures,  crops,  and  pays  his  rents  with  the 
price  of  produce,  and  gains  wealth  by  farming.  With  this 
view  of  the  case  how  does  Vermont  compare  with  other 
sections?  I  By  referring  to  the  reports  of  the  Agricultural 
Department  at  Washington,  I  find  that  in  1867,  only  two 
States  in  the  Union  raised  more  wheat  per  acre,  and  only 
one  State  raised  more  corn  per  acre.  In  1868,  no  State 
raised  as  much  wheat  per  acre,  and  only  one  State  more 
corn.  In  1369,  two  States  gave  a  heavier  yield  per  acre, 
and  four  States  more  corn  per  acre.  In  1870,  Vermont  is 
ahead  of  all  the  States  on  corn,  and  there  are  eight  States 
where  the  price  of  corn  was  less  than  fifty  cents  per  bushel. 
In  four  States  the  yield  of  wheat  is  more,  while  eight  States 
yield  less  than  ten  bushels  per  acre. 

I  am  aware  that  in  other  States  more  acres  are  cultivated 
on  each  farm  than  is  the  practice  in  Vermont.  But  the 
figures  brought  to  your  attention  show  the  fertility  of  our 
soil,  and  capabilities  of  our  climate.  Consider  also  that 
the  ordi».ary  hay  crop  is  worth  as  much  per  acre  here  as  the 
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corn  crop  at  the  West,  and  in  the  hay  crop  is  where  oar 
acres  tell.  In  Iowa,  82  bushels  of  corn  per  acre  at  34 
cents,  is  $10.83  per  aero ;  a  ton  of  hay  in  Vermont  more 
than  equals  it  in  value. 

But  let  us  drop  details,  and  admit  that  the  farmer  in 
Iowa  can  plow  his  farm  of,  say,  100  acres,  and  raise  3,200 
bushels  of  corn  that  would  bring  him  34  cents  per  bushel. 
To  [balance  this,  the  Vermont  farmer  on  100  cleared  acres 
can  keep  fifteen  cows  that  will  yield  as  much  profit ;  for 
his  butter  averages  higher  per  pound  than  the  lowan's  com 
per  bushel. 

A  farm  at  the  West  devoted  to  raising  grain  for  market 
does  not  improve  in  value.  There  are  usually  very  poor 
accommodations  for  storing  .crops.  The  grain  is  sold,  and 
nothing  remains  behind,  with  no  .  other  source  of  income. 
But  upon  a  Vermont  dairy  farm  run  to  its  full  capacity, 
there  are  many  other  items  of  income  such  as  calves,  pigs, 
pork,  poultry,  sugar  from  the  woodland,  and  then  the  large 
quantities  of  manure  cause  abundant  crops  from  which  a 
surplus  is  often  spared.  I  have  the  statistics  of  over  700 
farms  in  Orleans  County  where  all  items  of  produce  are 
given  by  the  farmer  himself,  but  it  is  useless  for  me  to  give 
you  the  items  of  his  income,  for  I  doubt  not  every  farmer 
among  this  audience  knows  of  many  instances  where  men 
have  bought  farms  on  credit,  and  from  the  produce  have 
paid  [debts,  supported  families,  built  good  buildings,  filled 
their  houses  with  comforts,  educated  their  children,  and 
improved  their  farm  and  stock.  If  this  is  so,  as  I  know  it 
is,  then  we  can  say  farming,  plain,  simple,  practical,  legiti- 
mate farming,  pays  in  Vermont.  Yes,  pays,  notwithstand- 
ing the  constant  draining  away  of  strength  and  capital  to 
the  West.  If  Vermont  was  constantly  receiving  a  tide  of 
young,  healthy  emigrants,  with  thousands  of  dollars  to  in- 
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vest  in  our  various  industries,  I  doubt  not  our  prosperity 
would  excite  the  wonder  and  admiration  of  other  States  and 
^  nations. 

Let  us  now  consider  one  of  the  principal  causes  of  the 
popularity  of  the  West.  1st.  The  rise  of  real  estate.  It 
is  said  that  a  man  with  a  few  thousands  of  dollars  can  go 
out  there  and  buy  land  and  not  lift  his  finger  to  work,  yet 
will  increase  in  wealth  faster  than  he  can  in  Vermont  with 
all  his  industry.  This  seems  to  overthrow  the  doctrine  be- 
fore quoted,  "  Nor  may  those  lands  be  called  goods  which 
do  not  bring  a  good  farmer  such  profit  as  may  give  him  a 
good  living,"  as  these  lands  give  no  profit,  yet  the  man 
grows  rich. 

A  former  resident  of  Orleans  county  came  from  Illinois 
last  year.  He  went  there  with  one  thousand  dollars  fifteen 
years  ago.  He  recently  buried  his  wife,  (an  event  that  fre- 
quently happens  to  our  western,  emigrants,)  sold  out,  and 
was  worth  $10,000.  He  says,  "  I  did  not  make  it  by  rais- 
ing corn  at  eight  cents  a  bushel,  as  I  have  sold  it  at  that 
price,  and  burned  it  for  fuel  all  winter.  I  made  my  money 
by  rise  of  land,  and  shall  now  go  West  and  invest  it  again." 
This  rise  in  real  estate  depends  upon  the  direction  new 
comers  take.  There  are  settlements  in  Wisconsin  that  at 
this  time  are  disconsolate  because  they  are  in  debt.  Their 
crops  were  partly  destroyed  by  storms,  and  at  the  low  price 
hardly  paid  for  the  necessary  help  to  harvest  them.  Money 
commands  a  high  rate  of  interest,  and  no  one  comes  to  pay 
them  double  the  price  they  paid,  and  they  look  with  the 
greatest  interest  and  anxiety  to  see  if  Congress  and  eastern 
capitalists  will  build  a  railroad  to  bring  men  and  women  to 
their  relief. 

We  freely  admit  t)iat  land  does  rise  in  value  at  the  West. 
Its  first  cost  is  nothing.    A  homestead  for  $15.00 !    But  how 
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is  it  in  Vermont  ?  At  one  time  I  set  myself  to  compiling 
an  array  of  statistics  to  show  that  the  good  farms  that  pay 
debts  and  support  families  do  at  the  same  time  rise  in  value. 
But  I  found  the  proof  so  plenty  that  it  seems  useless  to 
make  a  statement.  On  every  road,  in  every  town,  there  are 
cases  in  point.  A  friend  from  Crafbsbury  writes  me  that 
farms  have  advanced  in  ten  years,  on  an  averarge,  30  per  cent, 
and  in  some  cases  much  more,  where  no  permanent  improve- 
ments had  been  made  except  in  fencing.  He  gives  the  fol- 
lowing from  many  instances  of  farms  sold: 

One  in  1854,  for  $1100  ;  in  1857,  J1600 ;  in  1867,  $2600. 
Keeps  six  cows  and  team. 

One  in  1854,  $1600 ;  in  1863,  $2500 ;  in  1866,  $3000; 
Keeps  twelve  to  fourteen  cows  and  team. 

One  in  1854,  $1400;  in  1860,  $1800;  worth  1870, 
$3500. 

In  Irasburgh  one  farm  of  220  acres  cost  in  1858,  $6000. 
In  1868, 170  acres  were  added ^t  a  cost  of  $2500,  making 
a  total  cost  of  $8500.     It  is  now  worth,  $16,000, 

Another  farmer  paid  in  1850,  for  220  acres,  $3500.  It 
was  worth  in  1870,  $12,'000. 

A  farm  of  60  acres  in  20  years  has  advanced  from  $500 
to  $3000. 

But  why  should  I  enumerate  instances  ?  Wherever  a 
man  farms  to  make  himself  a  desirable  and  profitable  home, 
his  land  rises.  Where  men  avoid  making  necessary  repairs, 
because  they  intend  to  sell  soon,  their  farms  do  not  rise  rap- 
idly. 

By  the  reports  gathered  by  the  Agricultural  Department 
in  1867,  lands  had  then  advanced  from  five  to  thirty  per 
cent,  all  through  New  England  since  1860.  They  did  not 
bound  upward  as  the  price  of  gold  rapidly  advanced,  neither 
did  land  recede  to  its  former  price  as  gold  approached  par 
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value.  In  most  cases  the  rise  must  bo  attributed  to  the  im- 
provements upon  the  land,  the  improvements  in  prices,  of 
produce  and  improvdments  in  methods  of  cultivation,  so  that 
larger  incomes  are  received  from  the  lands  and  they  there- 
fore become  desirable.  Wo  have  reason  to  believe  that  if 
the  capital  gained  in  Vermont  can  be  in  a  good  degree  kept 
here,  our  prosperity  is  but  b^gun.  The  hundred  years  of 
labor  and  sacrifice  incident  to  the  early  settlement  of  a 
country  should  not  eclipse  in  glory  the  one  hundred  years 
succeeding,  that  may  be  likened  to  those  years  of  strength 
and  vigor  of  youth  passing  to  manhood. 

But  such  results  will  not  be  realized  if  all  our  thoughts 
and  care  are  chiefly  to  build  up  the  West.  Railroad  men 
invest  their  fortunes  in  its  new  lines,  farmers  send  their 
sons  with  all  their  strength  and  talent,  and  all  the  money 
they  can  raise,  and  their  fathers  move  into  our  villages  and 
tell  other  young  men  of  the  prosperity  of  their  sons,  and 
while  the  money  is  freely  spent  at  the  West  for  churches, 
schools,  ware-houses,  the  fathers  at  home,  (blessed  be  the 
memory  of  their  industry  and  frugality,)  ^ave  passed  their 
days  of  production  and  live  to  save  and  spend  grudgingly, 
and  seldom  favor  improvements  of  public  buildings,  side- 
walks, roads  and  schools.  Then  our  institutions  of  learn- 
ing, literary  and  scientific,  seem  to  feel  that  it  is  not  for 
Vermont  that  they  labor,  as  this  leading  idea  in  the  report 
of  the  Trustees  of  the  Vermont  Agricultural  College  for 
1869,  shows;  ^^There  are  indications  that  there  will  bean 
increasing  demand  for  instruction  in  these  courses.  The 
vast  expansion  of  the  American  railroad  system,  and  the 
rapid  development  of  the  western  mines,  call  for  a  large 
number  of  thoroughly  trained  men  in  civil  and  mining  en- 
gineering." If  Vermont  was  crowded  and  hundreds  of 
71 
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hands  hanging  in  idleness,  it  surely  would  be  more  justifi- 
able to  so  educate  the  young  that  they  might  go  abroad. 

Of  the   social,  educational,   and  religious  privileges  of 
Vermont,  I  cannot  boast-  .Many  neighborhoods  are  so  bare 
of  young  people,  that  stillnes^^d  dullness  and  almost  ^a 
mouldiness  rests  upon  the  communityS,^""^^ 
out  pastors,  and  pastors  are  without  proJJ^  ^^      ^ 
support.     Common   schools  are  small,  and  acl^,       '  .. 
their  apparatus,  and  museums,  and  libraries,  fall  i^^ 
idation. 

For  myself,  I  was  born  upon  a  farm  that  my  father 
tilled  for  nearly  fifty  years.     Within  twenty  rods  of    m] 
birthplace  my  own  home  stands,  where  by  farming  I  intend 
to  share  the  fortunes  of  Vermont  farmers,  believing  that  the 
beautiful  valley  of  Black  river,  containing  thousands    of 
acres  of  land  (of  which  my  farm  is  a  part,)  free  from  sto^e, 
rich  in  the  elements  of  plant  food,  is  as  favorable   for  the^s., 
home  of  a  prosperous  and  contented  people  as  any  section 
of  this  wide  country. 

Following  the  reading  of  this  paper  considerable  discus- 
sion sprang  up,  and  various  opinions  as  to  the  best  way  to 
prevent  the  depletion  of  the  State  by  emigration  were  ex- 
pressed. 

J.  P.  Foster,  of  Barnet,  expressed  his  views,  to  the  eflfect 
that  farm  life  was  not  sufficiently  embellished  by  attention  to 
those  points  that  make  it  agreeable  to  the  young.  He  had 
begun  life  himself  at  the  bottom  of  the  ladder,  being  a  pen- 
niless orphan,  bound  out  by  the  town  at  an  early  age,  and  had 
raised  a  large  family,  educated  them,  losing  some  by  death 
after  long  and  expensive  sickness,  but  he  had  accumulated  a 
competence  by  farming,  and  had  done  it  without  subjecting 
himself  or  them  to  that  killing  toil  that  so  many  farmers  in- 
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flict  not  only  upon  themselyes  but  upon  their  families.  His 
children  did  not  leave  him.  They  were  contented  to  stay  at 
home.  One  of  his  boys  had  emigrated  West,  but  returned 
after  six  months  experience,  perfectly  satisfied  with  Ver- 
mont. He  taught  his  boys  farming  in  all  its  branches,  devot> 
ing  a  part  of  the  time  to  fruit-growing  and  gardening,  with 
success  that  was  not  confined  to  the  pecuniary  results,  but 
gave  that  comfort  and  satisfaction  which  makes  the  homestead 
truly  a  home.  He  had  left  his  boys  to-day  to  see  to  the  su- 
gar orchard  while  he  attended  this  meeting,  while  farmers 
who  had  driven  their  sons  away  by  hardship  were  now  de- 
pendent upon  Canadian  and  other  help  that  could  not  be 
trusted.  He  was  an  uneducated  man  himself,  but  he  believ- 
ed in  education,  and  thought  our  country  schools  should  teach 
botany  and  other  branches  connected  with  rural  pursuits,  and 
calculated  to  raise  them  above  drudgery.  He  looked  for- 
ward to  a  more  intelligent,  better  educated  community  of 
farmers,  and  thought  that  in  the  future  brains  must  co-oper- 
ate with  hands  to  make  farming  pay. 

Mr.  E.  L.  Hovey,  of  St.  Johnsbury,  said  that  as  a  young 
man  he  thonghthe  could  give  good  reason  why  our  young  men 
went  West.  It  was  not  because  they  did  not  love  old  Vermont. 
When  this  country  was  new  young  men  came  in,  took  up  land 
and  made  homes  for  themselves.  But  now,  when  a  young 
man  wanted  to  buy  land  he  found  he  had  competitors  in  the 
wealthy  farmers  around  him,  who  were  on  the  alert  to  buy 
up  all  the  small  farms,  such  as  a  young  man  could  buy  and 
handle  with  small  means.  It  was  impossible  for  a  young 
man  to  buy  a  large  and  expensive  farm,  without  capital  to 
run  it,  and  ever  pay  for  it.     It  could  not  be  done. 

Another  trouble  was  that  Vermont  farmers  will  generally 
hire  an  Irishman  or  a  Canadian  for  twenty  dollars  a  month, 
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rather  than  paj  their  own  sons  twenty-one  dollars.  That  be- 
ing the  case,  the  boys  went  Webt,  where  they  could  get  both 
work  and  land.  Hake  it  for  the  interest  of  the  young  men 
to  stay  hero,  instead  of  crowding  them,  and  they  will  stay. 
They  love  their  old  homes,  or  will  if  you  will  let  them  do  so. 

T.  H.  Hoskins,  of  Newport,  expressed  the  opinion  that 
there  were  already  farmers  enough  in  most  parts  of  Vermont. 
The  tendency  toward  the  growth  of  farms  by  adding  one  to 
another,  as  spoken  of  by  Mr  Jameson  and  Mr.  Hovcy,  was 
the  natural  and  inevitable  result  of  the  increase  of  capital 
in  the  hands  of  the  farming  class.  Large  farms  with  suffi- 
cient capital  can  be  run  to  better  advantage  than  small  ones. 
What  we  want  in  Vermont  to  retain  our  population  is  the 
development  of  our  manufacturing  and  mining  interests,  not 
only  to  aflford  markets  and  build  up  cities,  but  to  give  an 
outlet  to  the  various  abilities  of  our  citizens.  He  was  him- 
self a  farmer  by  natural  inclination ;  he  loved  the  very  smell 
of  the  soil,  and  could  derive  a  pleasure  from  watching  the 
growth  of  crops  and  animals  that  he  could  get  from  <io  other 
occupation.  But  ho  recognized  the  varieties  of  talent  in 
mankind,  and  he  was  well  aware  that  we  were  UDt  all  born 
to  bo  farmers.  For  men  with  ufj  "  call "  to  agriculture  there 
is  very  little  to  do  in  Vermont.  Lot  the  State  and  the  people 
encourage  the  development  of  our  mineral  resources  and  our 
manufacturing  opportunities.  *If  a  farmer  has  a  boy  who 
does  not  take  to  farming,  give  him  a  good  general  education, 
(which  is  the  ba^^is  of  all  special  training  if  you  want  it  to 
be  effective,)  then  put  him  whore  he  can  learn  the  business  he 
likes.  When  he  is  trained  to  that,  don't  be  afraid  to  entrust 
him  with  capital  if  you  have  it,  to  establish  himself  here  at 
home. 

Hd  did  not  believe  that  Vormonters  do  not  love  home. 
But  they  have  got  a  living  to  got,  and  however  sadly  and  re- 
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lactantly,  they  must  turn  their  backs  on  the  green  hills  if 
they  offer  them  nothing  to  do.  It  is  not  to  the  West  alone, 
but  to  the  busy  villages  of  Massachusetts  and  the  workshops 
of  the  cities,  that  our  population  is  drained  away.  It  is  con- 
trary to  nature  for  the  natives  of  a  mountainous  country  to 
be  indifferent  to  its  charms.  Pill  our  valleys  with  the  indus- 
tries they  await,  and  our  young  men  and  women  will  stay  with 
us.  They  will  find  work  to  do  of  every  sort  to  suit  their 
tastes,  and  in  doing  that  will  furnish  quick  and  abundant 
markets  for  the  products  of  the  farm,  the  orchard  and  the 
garden. 

It  is  not  necessary  for  us  to  wait  the  advent  of  capital 
from  the  great  cities.  Wo  have  capital  among  us  to  begin 
the  work,  and  once  rightly  begun  it  will  carry  itself  along. 
Ho  did  not  believe  that  great  cotton  and  woolen  mills  were 
what  we  want*  Let  us  take  hold  of  our  forests  and  our  min- 
erals. They  furnish  raw  material  in  abundance.  We  now 
send  to  other  States  for  most  of  the  very  things  we  could 
vmake  at  a  profit.  Farmers,  you  are  the  capitalists  of  Ver- 
mont, and  if  you  will,  you  can  give  your  sons  and  daughters 
employment  and  keep  them  at  home.  You  furnish  the  cap- 
ital that  is  carried  West.  Let  that  money  be  invested  in  in- 
dustrial enterprises  here,  and  instead  of  being  a  total  loss 
it  will  bring  a  double  profit, — a  profit  from  its  direct  use, 
and  another  from  the  market  it  will  make  for  the  products 
of  your  land. 

The  emigration  from  Vermont  was  not  peculiar,  for  it  was 
even  greater  from  Maine,  and  quite  great  from  all  the  east- 
ern States.  Farming  at  the  West  is  no  more,  if  as  profita- 
ble as  here,  and  the  comforts  of  life  were  much  less  there 
than  here.  The  rise  of  property  at  the  West  was  what  made 
the  difference,  and  not  the  profit  of  farming  industry.  He 
counted  it  a  good  sign  that  the  interest  in  schools,  and  in  ag- 
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riculture  based  upon  knowledge,  was  increasing  throaghoat 
Vermont.  He  hoped  to  see  the  farming  interests  organizing 
themselves,  and  felt  certain  that  in  such  organization  thej 
might  be  as  powerful  for  good,  as  are  those  banded  associa- 
tions of  ignorant  miners  in  Pennsylvania,  at  whoso  mercj 
are  the  manufacturing  interests  of  the  country,  powerful  for 
evil.  Besides,  too,  in  the  co-operation  of  the  intelligent  far- 
mers they  would  have  the  sympathy  and  help  of  all  in  their 
good  cause,  just  as  now  the  coal  miners  have  the  opposition 
and  execrations  of  all.  For  himself  he  thought  that  the 
material  advancement  of  Vermont  was  not  "  played  out ;"  it 
was  but  just  begun. 

He  referred  to  the  beautiful  village  of  St.  Johnsbury,  in 
which  we  are  assembled,  as  a  proof  and  example  of  what 
he  was  trying  to  impress  upon  his  hearers.  Here,  from  small 
beginnings,  had  grown  up  an  industry  that  was  blessing  and 
fertilizing  this  whole  region.  The  farmers  felt  its  influence 
in  all  the  ways  ho  had  alluded  to,  and  in  countless  other 
ways.  Here  were  the  best  schools,  the  best  library,  the 
finest  examples  of  many  fine  and  useful  arts  that  Vermont 
could  show,  all  sprung  from  the  little  blacksmith's  shop, 
started  with  borrowed  capital,  that  had  grown  to  be  the 
largest  manufactory  of  its  kind  in  America,  if  not  in  the 
world. 

Maj.  N.  P.  Bowman,  of  St.  Johnsbury,  did  not  believe 
that  farming  generally  was  profitable  in  Vermont.  Those 
who  selected  the  richer  valley  lands  perhaps  had  made.money, 
mostly  by  the  advance  caused  by  railroads  and  manufac- 
tures. The  hill  farmers  were  many  of  them  in  debt,  and  their 
condition  was  not  improving.  He  was  not  a  farmer  and 
might  not  be  correct  in  his  views,  but  he  had  a  strong  con- 
viction that  he  was. 
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Mr.  J.  P.  Poster  stroDgly  controverted  tlie  remarks  of 
the  previous  speaker.  He  was  a  farmer,  and  a  hill  farmer. 
He  had  worked  under  many  disadvantages,  but  he  had  paid 
his  way  and  accumulated  a  competency,  and  was  not  an  ex- 
ception in  this  respect.  When  he  was  a  young  man  old  Gov. 
Fairbanks  had  offered  him  work  in  the  scale  works,  but  he 
had  chosen  the  farm.  He  was  told  that  he  acted  unwisely, 
yet  few  mechanics  had  done  as  well  as  he  had  done.  But  he 
confessed  the  benefits  that. manufactories  confer  upon  the  far- 
mer. 

0.  M.  Stone,  Esq.,  (editor  of  the  St.  Johnsbury  Caledonu 
an^^  said  that  he  felt  that  Dr.  Hoskins  had  struck  the  key 
note  of  the  future  prosperity  of  Vermont,  when  he  said  that 
her  great  need  was  a  diversified  industry.  He  spoke  of  the 
introduction  of  manufacturing  into  the  State,  and  its  slow 
progress.  The  lack  of  transportation  had  been  an  obstacle 
to  success  in  this  branch  of  industry,  but  this  was  being 
overcome  by  the  increase  of  railroads  that,  when  finished, 
would  give  a  choice  of  markets,  and  reduce  the  cost  of  freight 
which  without  competition  was  apt  to  be  so  high  as  to  make 
manufacturing  unprofitable. 
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A    PAPER  READ    AT  THE    MEETING    OF  THE    BOARD  OF    AGBI- 
CULTURE,  &C.,  AT  MIDDLEBURY,  FEBRUARY    7,  1872, 

BY  Dr.  T.  H.  HOSKINS,  EDITOR  VERMONT  FARMER. 


I  cannot  but  feel  a  regret  that  the  people  of  Vermont  are, 
as  a  mass,  so  incredulous  of  the  advantages  their  State  has 
as  a  place  of  residence,  as  a  future  seat  of  extensive  mechan- 
ical industry,  and  above  all  as  a  region  favorable  above 
most  others  for  the  successful  prosecution  of  agriculture  in 
its  most  profitable  departments. 

These  advantages  must  be  very  imperfectly  understood. 
Else  why  do  we  find  so  many  of  our  farmers  desirous  of  leav- 
ing their  native  State  ;  not,  as  a  rule,  to  engage  in  any  other 
employment,  but  to  continue  the  tillage  of  the  soil  in  some 
other  locality  ?  It  is  natural,  so  long  as  we  have  little  com- 
merce, and  comparatively  few  manufactures,  that  our  sur- 
plus population — the  young  and  those  who  have  their  fortunes 
to  make — should  go  elsewhere  for  a  better  field.  Doubtless 
there  is  a  better  field  for  such  in  the  manufacturing  and 
commercial  towns  of  neighboring  States,  or  on  the  cheap 
lands  of  the  West. 

But  we  all  know  that  it  is  not  by  any  means  from  that 
class  alone  that  the  emigration  from  Vermont  is  made  up. 
Every  year,  hundreds  of  substantial  farmers,  men  who  own 
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irood  farms  and  are  freo  from  debt,  sell  out,  pull  up  stakes, 
and  away  to  Kansas,  Iowa,  Wisconsin,  and  Minnesota. 
Why  do  they  do  it  ?  If  I  am  right,  it  is  done  under  a  delu- 
sion— ^a  double  delusion,  I  might  say — that  magnifies  the 
advantages  of  the  West,  and  woefully  underrates  the  advan- 
tages of  Vermont  for  the  prosecution  of  the  arts  of  hus- 
bandry. 

I  know  the  West,  and  I  do  not  say  it  is  a  bad  country  for 
the  farmer ;  no  doubt  from  its  extent,  and  the  general  good- 
ness of  its  soils,  it  is  to  be  the  seat  of  the  greatest  agricul- 
tural development  of  our  time  and  country.  But  I  do  say, 
speaking  not  without  reason,  that  for  the  kind  of  husbandry 
to  which  it  is  best  adapted,  our  little  Green  Mountain  State 
(as  we  call  the  10,000  square  miles  that  lie  between  Cham- 
plain  and  the  Connecticut),  has  no  superior — ^in  sober  truth 
it  has  few  equals — ^between  the  Atlantic  and  the  Pacific. 

It  is  not  so  long  as  an  old  man's  life-time  since  everything 
that  is  now  said  in  favor  of  the  very  best  regions  of  the 
West  was  said,  and  truly  said,  of  Vermont.  The  natural 
strength  of  Vermont  soils,  especially  for  the  permanent  pro- 
duction of  grasses,  roots,  and  grains,  is  not  surpassed  any- 
where. The  present  fertility  of  most  of  our  land,  it  is  true, 
is  exceeded  on  new  land  of  equal  quality  elsewhere ;  but  by 
the  same  process,  in  less  than  the  life-time  of  a  generation, 
these  new  lands  will  be  brought  down,  in  a  vast  majority  of 
cases,  far  below  the  point  to  which  it  is  possible,  even  by 
the  worst  management,  ever  to  bring  the  soils  of  Vermont. 
It  is  one  of  the  greatest  errors  to  regard  the  soils  of  the 
West  as  inexhaustible.  In  numerous  cases,  even  the  latest 
settled  States,  like  Iowa  and  Minnesota,  already  refuse 
to  yield  profitable  crops  without  manure ;  and  in  Illinois, 
(to  say  nothing  of  older  States  like  Ohio,)  the  condition 
72 
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of  things  in  this  respect  is  very  fast  approaching,  and  even 
falling  below,  our  own  level.  There  has  been  much  exag- 
geration'in  regard  to  the  prairie  soils.  In  natural  strength, 
the  strength  that  is  left  when  the  accumulated  vegetable 
matter  of  the  past  has  been  extracted  and  carried  away  in 
ten  or  twenty  grain  crops,  these  soils  are  poor,  compared 
with  those  of  Vermont ;  and  it  will  not  be  long,  under  the 
present  system,  before  we  shall  hear  of  large  areas  in  those 
States  turned  out  as  waste  land,  no  longer  profitable,  either 
for  tillage  or  for  pasture.  As  a  proof  of  what  I  say,  it  is  only 
necessary  to  consult  the  columns  of  the  Western  agricultu- 
ral papers.  The  "  brag  crops"  of  the  West  are  %maU,  even 
with  manure  applied  liberally.  A  late  number  of  the 
Prairie  Farmer  says : — "  Mr.  Henry  Wood,  of  Sycamore, 
III.,  reports  that  he  has  husked  this  year,  500  bushels  of 
ears  of  corn  from  four  acres  of  land,  and  threshed  twenty- 
five  bushels  of  wheat  to  the  acre.  His  whtat  land  tca$ 
heavily  manured.  Mr.  Jacob  Siglin,  who  also  manured  his 
wheat  land,  raised  26  bushels  to  the  acre." 

Even  in  those  rich,  wooded  States,  like  Missouri,  most 
resembling  Vermont  in  the  character  of  the  land,  the  ab- 
sence of  that  very  winter  climate,  against  which  so  many 
object,  and  which  so  many  urge  as  a  reason  for  emigration 
from  Vermont,  is  a  great  disadvantage.  We  do  not  reckon 
at  its  real  value  the  coating  of  snow  that  lies  every  winter 
upon  our  fields  and  pastures;  protecting  the  nutritious 
grasses,  giving  them  that  peculiar  protection  and  support 
which  bring  them  to  the  highest  perfection  as  food  for  our 
domestic  animals.  There  is  much  truth  in  the  saying,  that 
snow  is  the  poor  man's  manure,  and  no  stock-raising  country 
that  is  without  it  can  compete,  in  certain  directions  that  are 
very  profitable,  with  those  that  possess  it. 

I  have  no  doubt  that  many  of  this  audience  will  find  it  dif- 
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ficult,  perhaps  impossible,  to  accept  my  views  of  the  value  of 
Vermont  as  an  agricultural  State,  and  especially  my  antici- 
pations in  regard  to  her  future  prosperity-  But  what  I  have 
already  said  to  you  in  regard  to  the  positive  and  perno^anent 
value  of  Vermont  soils  is  not  a  matter  of  question,  it  is  a 
'  simple  fact,  and  it  is  in  vain  that  any  dissatisfied  farmer  goes 
wandering  over  the  country  seeking  for  land  that  has  more 
permanent  value  than  ours.  The  chances  are  many  to  one 
that  he  will  light  upon  land  that — ^however  it  may  seem  to  be 
more  productive  now — will  in  the  end  show  itself  incom- 
parably inferior  to  that  he  left  behind  him. 

It  is  true  that  bad  husbandry  has,  all  over  the  State,  re- 
duced the  immediate  productive  value  of  even  our  best  lands. 
But  on  this  point  I  commend  to  your  careful  study  and 
consideration  the  statements  of  America's  best  agricultural 
chemist.  Prof.  Johnson,  in  his  recent  address  on  the  Exhaus- 
tion  of  Soils,  before  the  Vermont  Board  of  Agriculture. 
He  there  demonstrated  that  every  soil  has  a  natural  strength 
that  can  never  be  exhausted,  and  if  that  natural  strength  is 
great,  no  matter  how  many  generations  may  abuse  it,  the 
first  generation  that  has  it,  and  the  knowledge,  may  easily, 
quickly  and  profitably  restore  to  it  the  fullest  productive 
power  that  it  ever  possessed,  and  by  good  husbandry  may 
then  continue  it  in  that  productive  condition  to  the  end  of 
time. 

Taking  it  then  as  a  fact  not  to  be  successfully  disputed, 
that  Vermont  had  originally  a  first-class  soil ;  accepting  the 
statement  of  competent  and  thorough  scientific  men  that  a 
first-class  soil  cannot  permanently  be  made  anything  less 
than  a  first-class  soil,  or  even  be  reduced  beyond  easy  re- 
covery, the  question  becomes  at  once  a  practical  one, — 
Why  should  the  future  of  Vermont,  as  an  agricultural  state, 
be  anything  else  than  a  brilliant  one?     Why  should   her 
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farmers,  who  own  land  and  mean  to  continue  farmers,  ever 
leave  her  to  seek  other  fields  upon  which  to  expend  their 
skill  and  labor  ? 

But  good  Moil  is  not  alone  the  single  reqaisito  for  the  best 
or  greatest  success  in  husbandty.  Nearness  to  a  good 
market  is  equally  important  to  the  farmer ;  and  here  it  is 
easily  shown  that  Vermont  has  an  uurivalled  position. 
Vermont  is  the  nearest  first-class  farming  land  to  the  best 
markets  for  agricultural  produce  in  America,  the  manufac- 
turing districts  of  southern  and  southeastern  New  England. 
Her  position  as  regards  the  market  of  that  great  hive  of 
consumers  clustered  about  the  mouth  of  the  Hudson  river  is 
not  inferior  to  that  of  any  rival.  But  better  than  all,  in 
the  near  future  there  is,  I  firmly  believe,  to  spring  up  a 
market  right  among  us,  similar  to  that  with  which  the  far- 
mers in  the  vicinity  of  St.  Johnsbury  arc  favored,  depend- 
ent on  the  increase  of  manufacturing  industry  in  our  state. 
Such  a  market  will  yield  us  our  best'  profits,  because  the 
cost  of  transportation  will  not  have  to  be  deducted  from 
oar  returns. 

I  know  that  there  is  a  feeling  of  incredulity  in  Vermont 
as  to  any  great  development  of  new  resources,  any  new 
springs  of  wealth,  in  our  midst.  Indeed,  I  am  astonished, 
when  I  talk  with  the  people,  to  see  how  little  faith  they  have 
in  the  future  of  our  state.  "  Vermont  will  never  be  much 
more  than  she  is,"  is  a  very  common  saying  of  Vermonters. 
But  why  are  they  so  blind  to  the  signs  of  the  times  ? 

Let  us  look  around  us  a  little.  The  United  States,  as  a 
nation,  is  but  at  the  outset  of  that  career  which  is  to  make 
her  within  the  next  fifty  years  the  greatest,  the  richest,  the 
most  powerful,  the  most  enlightened  country  that  has  ever 
existed  upon  earth.  Before  this  ceutury  expires,  100,000,- 
000  of  people  will  be  at  work  developing  the  resourcesi 
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of  North  America.  It  is  the  greatest  improTemcnt  that  the 
world  has  ever  seen.  The  industries  that  wo  now  call  - 
great,  in  our  commercial  and  manufacturing  centers,  will  be 
dwarfed  into  insignificance  compared  with  what  the  next 
thirty  jcars  will  show  us.  In  that  time  the  present  centers 
of  industry  existing  within  250  miles  of  every  part  of  Ver- 
mont will  have  expanded  to  more  than  thrice  what  they  now 
arc.  Three  or  four  millions  of  people  will  cluster  in  com- 
pact cities  around  the  bay  of  New  York ;  one  or  two  mil- 
lions around  the  peninsula  of  Boston ;  hundreds  of  towns 
and  cities  to  the  south  and  east  of  us  will  count  their  popu- 
lation by  tens  and  hundreds  of  thousands.  Cap  Vermont, 
standing  almost  in  the  very  vortex  of  this  whirl  of  busy  life, 
stand  still,  and  stagnate  like  a  marsh  ?  The  very  thought 
is  impossible,  when  once  we  take  in  the  future  that  is  await- 
ing this  great  republic. 

So  far,  Vermont  has,  comparatively  speaking,  lain  a  little 
to  one  side  of  the  course  of  progress.  But  that  great  stream 
widens  so  fast  that  what  was  an  eddy  yesterday  will  be  to- 
morrow in  the  full  rush  of  the  current.  Already  we  can 
feel  that  current  beginning  to  draw.  The  rapid  develop- 
ment of  our  railroads  is  an  indication  of  the  set  of  the 
stream.  The  wave  of  commerce  beats  stronger  and 
stronger  upon  our  borders;  its  tide  is  wearing  a  way 
through  our  mountains  at  different  points.  And  it  is  not 
alone  the  railroad  that  is  showing  this:  some  morning 
within  a  few  years,  we  shall  wake  up  and  find  Burlington, 
St.  Albans,  and  the  new  city  on  Maquam  Bay,  6(  aports. 
Then,  no  longer  an  inland  state,  we  shall  see  Vermont  spring 
at  once  to  a  high  position  as  a  business  community  ;  her 
territory  the  highway  of  commerce  by  ship  as  well  as  by 
car.  The  ship  canal  from  Lake  Ontario  to  Lake  Ghamplain 
is  no  local  work ;  it  is  a  necessity  of  the  age,  and  is  as  sure 
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to  come  as  the  necessities  of  the  great  West  for  outlet  to  the 
sea  are  sure  to  continue  ar^d  increase. 

What  follows  from  all  this  ?  Have  you  thought  what 
must  follow  when  Vermont  has  become  from  north  to  south 
a  series  of  highways  for  the  commerce  of  a  continent? 
When  the  giant  West,  and  the  rich,  commercial  East  make 
of  Vermont  one  great  high-road  of  traflBc,  what  must  of 
necessity  be  the  result  ?  Vermont  at  once  becomes  the  very 
best  locality  for  many  kinds  of  manufacturing  industry  that 
there  is  on  the  continent  of  America.  We  have  water- 
power  for  the  machinery  of  a  nation — the  very  best  water- 
power  because  our  rivers  not  only  send  an  evener  current,  fed 
by  their  mountain  springs,  than  those  of  other  localities,  not 
only  make  a  greater  fall  within  a  shorter  distance,  but  they 
are  neither  too  small  for  profit,  nor  too  large  for  control. 
I  have  the  authority  of  skillful  engineers  for  the  statement 
that  the  force  of  our  water-power  can  be  put  to  use  with 
less  average  expense  in  proportion  to  value  than  that  of 
any  other  section  of  the  country. 

Everything  will  unite  to  invite  capital  into  Vermont  for 
manufacturing  purposes,  so  soon  as  the  great  highways,  now 
so  near  completion,  begin  to  show  their  results  in  turning 
the  tide  of  business  across  our  State.  In  accessibility  our 
mill-sites  will  be  unrivalled ;  labor  is  abundant  and  will 
continue  so,  for  not  only  will  labor  flow  to  us  from  abroad 
and  from  Canada,  but,  better  than  all,  we  shall  keep  our 
own  SODS  and  daughters  at  home,  because  we  can  give  them 
paying  work  in  abundance. 

Then  the  productions  of  our  land  will  have  fair  play, 
making  food  cheaper  and  better  in  our  towns  than  in  those 
which  have  to  be  mostly  supplied  from  a  distance.  This  is 
an  important  item  in  the  cost  of  labor,  and  the  consequent 
profit  of  manufactures. 
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Certainly  every  one  who  keeps  himself  informed  in  re- 
gard to  what  is  going  on  in  the  world  must  observe  how, 
starting  from  the  older  marts  of  business  along  the  Atlantic, 
the  circle  of  manufacturing  energy  has  widened  year  by 
year.  Take  Boston,  for  instance,  as  one  of  those  centers. 
Beginning  on  the  milldam  of  the  now  extinct  back  bay ; 
spreading  to  the  mill-privileges  of  the  Charles  and  Neponset 
rivers ;  reaching  ^bon  to  the  Merrimac  at  Lowell,  Lawrence, 
Nashua  and  Manchester ;  meeting  the  smaller  circles  from 
Rhode  Island  at  Taunton  and  Fall  River ;  spreading  into 
Maine,  first  at  Saco,  then  at  Lewiston  and  Augusta ;  push- 
ing west  in  Massachusetts  through  Worcester  and  Fitchburg 
and  many  other  towns,  and  meeting  the  upward  tide  from 
New  York  that  has  flowed  up  the  valleys  of  Connecticut  to 
Springfield,  Hoiyoke,  into  the  mountains  at  North  Adams  ; 
already  beginning  in  Vermont  at  Brattleboro,  Bellows  Falls, 
and  other  places ;  running  north  far  up  into  New  Hamp- 
shire—!^ is  already  at  our  doors^  yet  we  do  not  see  it,  nor 
believe  in  it. 

Assuming  the  truth  of  all  this,  (I  am  aware  that  some 
will  not  allow  it,)  it  is  not  difficult  to  see  that  Vermont  as 
an  agricultural  State  has  a  bright  future  in  store  for  her. 
All  this  business,  when  it  comes,  and  it  must  come  sooner  or 
later,  unless  some  paralyzing  blight  is  to  fall  upon  the  ener- 
gies of  our  country,  will  make  a  market  for  our  farmers 
that  cannot  fail  to  make  them  thrive.  But  we  ought,  fore- 
seeing the  future,  to  be  preparing  to  meet  it,  and  to  meet 
its  demands  upon  us.  The  brightest  minds,  the  strongest 
hearts  among  us  are^  to  some  extent,  awakening  to  a  sense 
of  our  position.  To  that  fact  I  gratefully  trace  those  signs 
of  movement  and  activity  that  have  given  our  State  Agri- 
cultural Society  the  high  position  it  occupies ;  has  invigor- 
ated our  County  Societies ;   given  birth  to  our  Board  of 
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Agriculture,  our  Dairymen's  Association,  the  Vermont 
Horse  Stock  Company,  the  Champlain  Horticultural  Society. 

There  is  no  better  work  for  the  farmer,  who  feels  in  his 
heart  the  patriotic  impulses  that  experience  proves  never  to 
have  been  lacking  in  the  hearts  of  Vermontere,  than  to  give 
his  energies  to  the  promotion  of  every  means  of  progress 
and  improvement  among  us.  What  has  already  been  done 
is  well  done,  but  it  should  only  be  a  stimtlus  to  us  to  go  on. 
It  is  too  late  to  say  that  agricultural  science,  as  contained 
in  books  and  developed  in  the  oral  teachings  of  men  like 
Professor  Johnson,  or  the  Secretary  of  our  Board  of  Agri- 
culture, is  unworthy  the  -attention  of  practical  men.  The 
farming  of  all  the  foremost  and  most  successful  agricultural 
countries  of  Europe,  is  already  placing  itself  upon  that  very 
science  as  the  only  sure  foundation  of  success.  Its  value  is 
so  widely  acknowledged,  I  say  that  it  is  too  late  to  refuse 
to  accept  it  as  of  practical  value.  It  would  be  as  sensible 
now  to  refuses  to  accept  science  applied  to  agriculture,  as  it 
would  be  still  to  re-echo  the"  cries  of  those  who  once  ridi- 
culed the  steamboat,  the  steamship,  the  railroad  and  the 
electric  telegraph.  The  value  of  the  one  is  as  fully  estab- 
lished as  that  of  the  others,  and  the  farmer  who  refuses  to 
listen  to  it  is  simply  refusing  gifts  of  inestimable  value,  gifU 
that,  if  ho  continues  to  neglect  them,  will  pass  into  the 
hands  of  others,  enabling  them  to  outstrip  him  in  every 
department  of  farm  work,  and  to  acquire  wealth  while  he  is 
struggling  along  to  win  a  mere  existence. 

Farming  is  rapidly  becoming  a  business  requiring  a  bet- 
ter education,  a  wider  range  of  study,  than  yet  prevails 
among  us.  Many  of  its  most  important  priuciples  cannot 
be  mastered  without  more  and  different  mental  training 
than  is  given  in  most  of  our  schools.  Most  of  the  older 
men  in  the  business  must  be  expected  to  reject  now  ideas. 
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It  is  the  younger  generation  who  will  receive  the  new  gospel 
of  the  farm,  and  they  will  be  glad  to  see  their  calling  eleva- 
ted to  an  equality  with  other  occupations  in  giving  scope  to 
the  highest  mental  faculties,  and,  by  so  much,  separated 
from  the  drudgery  of  mere  back-breaking  manual  labor. 

It  is  plain  that,  before  farming  in  Vermont  can  generally 
attain  to  so  high  a  position,  the  schools  of  the  State  must  be 
re-modelled,  improved,  and  adapted  to  teaching  the  new  les- 
sons required  by  the  new  times.  This,  it  seems  to  me,  is  the 
first  work  to  be  done  in  every  neighborhood — the  starting 
point  of  the  new  departure  ;  and  in  no  way  can  any  man  or 
woman,  who  desires  to  see  a  better  husbandry,  work  more 
effectually  to  that  end  than  in  promoting  those  improvements 
in  our  school  system  for  which  our  Board  of  Education  is 
laboring.  With  the  coming  of  that  time  when  any  large 
proportion  of  our  farmers  shall  believe  in  and  understand 
scientific  farming,  will  come  the  time  when  the  soils  of  Ver- 
mont, strong  in  natural  fertility,  will  be  restored  to  that 
high  condition  in  which  they  were  found  by  our  pioneer  an- 
cestors, and  kept  there.  Then,  crops  of  fifty  bushels  of 
wheat  to  the  acre  will  become  common  again;  then  the 
power  of  land  to  carry  one  head  of  horned  stock  to  the  acre, 
with  a  sheep  or  two  thrown  in,  will  be  seen  often  enough  to 
be  believed  in ;  then  the  possession  of  the  best  breeds  will 
not  be  confined  to  half  a  dozen  men  in  a  county ;  then  ten 
loads  of  manure  will  be  made  where  one  is  made  now,  and 
every  load  will  be  worth  double ;  then  pilgrims,  not  few  but 
many,  will  come  from  the  South  and  the  West  to  buy  of  us, 
not  only  improved  Vermont  horses  and  Vermont  sheep,  Ver- 
mont potatoes  and  Vermont  beets,  but  Vermont  improve- 
ments of  every  animal  and  every  plant  that  lives  and  grows 
upon  the  farm.  Then  we  may  look  even  to  have  the  young 
78 
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men  of  other  States  who  mean  to  be  farmers  coming  to  iis 
and  paying  liberal  fees  for  instruction  in  Vermont  methods 
.  of  breeding  and  tillage ;  coming  to  inspect  Yermont  farm 
buildings  ;  to  see  in  Yermont  pastures  Yermont  cattle  up  to 
their  knees  in  the  best  of  Yermont  grasses. 

You  may  smile  over  my  visions  of  the  future,  but  I  am  not 
afraid  to  put  them  on  record  for  comparison  with  the  reali- 
ties to  come.  At  any  rtite,  you  will  all  admit  that  we  need 
to  make  improvement — that  we  can  make  great  improve- 
ment over  things  as  they  are ;  and  when  improvement  once 
begins,  who  shall  say  where  it  will  stop  ? 

Nothing  that  I  have  figured  before  you  is  impossible,  for 
there  is  not  an  item  of  it  all  that  does  not  at  this  very  mo- 
ment exist  as  a  reality  in  countries  where,  fifty  years  ago, 
farming  was  at  a  lower  ebb  than  it  is  to-day  with  us — coun- 
tries inferior,  in  many  respects,  to  Yermont  in  adaptation  to 
agriculture.  And  where  is  the  Yermonter  that  will  say  he 
cannot  do  what  any  man  has  done,  with  no  better  opportuni- 
ties than  he  to  do  it  ? 
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THE  TRUE  POSITION  OF  THE  AGRICUL- 
TUEIST. 

A    PAPEB    READ    AT    THE    NEWPOBT    MEETING    OF  THE    ITATE 

BOABD  OF  AGBICTTLTUBE,  HANUFACTUBSB 

AND  MINING, 

BY  L  D.  R  COLLINS,  ESQ.,  OF  CBATTSBtrBY. 


In  Tiew  of  the  interests  which  the  Board  of  Agriculture 
was  created  to  advance,  I  have  thought  that  this  topic  might 
not  be  inappropriate  to  discuss  at  this  meeting.  Li  a  paper 
restricted  to  the  limits  to  which  I  must  necessarily  confine 
myself,  of  course  but  few  points  can  be  touched  in  discuss- 
ing such  a  subject,  and  those  few  but  briefly. 

This  paper,  then,  is  intended  only  as  a  prelude  to  the  dis- 
cussion which  may  follow,  and  in  which  the  topic  may  be 
more  fully  elaborated.  In  discussing  this  subject  I  have 
chosen  to  consider  it  in  the  form  of  a  question,  which  I  have 
attempted  briefly  to  answer :  What  is  the  true  position  of 
the  agriculturist  ? 

First,  negatively,  it  is  not  one  of  discontent  with  his  busi- 
ness. By  this  I  mean  not  that  discontent  with  present  cir- 
cumstances which  impels  an  individual  to  seek  for  advance- 
ment, improvement,  a  better  state  of  things ;  for  this  kind 
of  discontent, — if  discontent  we  may  call  it, — i&  highly  com- 
mendable in  all,  and  even  necessary  to  progress  in  any 
direction  or  to  any  degree.     The  lafsy  man  is  usually  a  con- 
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tented  man,  in  that  lazy  sense  of  content  which  has  for  its 
motto,  "  All  is  well ;  let  well  enough  alone."  We  would 
not  have  the  farmer  content  in  this  sense,  but  that  discon- 
tent which  leads  him  to  be  forever  bewailing  his  lot  cu  a 
farmer,  and  forever  wishing  that  Providence  had  directed 
Mm  to  some  other  occupation  in  life  ;  that  discontent  which 
inclines  him  to  believe  that  when  the  curse  was  pronounced 
— "  In  the  sweat  of  thy  face  shalt  thou  eat  bread,  till  thon 
return  unto  the  ground," — no  other  occupation  in  life  was 
included,  and  that  those  engaged  in  the  professions  and 
other  business  pursuits  of  life  are  happily  exempt  from  the 
stigma  and  consequences  of  the  sentence  then  pronounced : 
this  discontent  leads  only  to  a  cringing  servility  towards  all 
others,  who  are  thus  imagined  to  occupy  a  more  noble  and 
honorable  position,  and  leads  him  to  look  with  contempt 
upon  himself  and  his  occupation.  This  certainly  cannot  be 
the  true  position  of  the  agriculturist.  There  is  nothing 
either  in  the  origin  or  nature  of  his  employment  that  should 
lead  him  to  look  upon  himself  as  in  the  least  degree  degraded 
in  consequence  of  his  connection  therewith,  but  there  majf 
be  that  in  his  practice  which  shotUd  lead  him  to  blush,  not 
that  he  is  a  farmer,  but  that  he  is  such  a  farmer  as  he  is. 
The  tint  upon  his  cheek,  painted  there  by  the  elements  to 
which  he  is  exposed,  the  calloused  hand,  made  so  by  contact 
with  the  ax,  the  spade,  the  plow,  are  not  emblems  of  degra- 
dation ;  and  if  they  are  so  considered  to-day  anywhere,  or 
by  anybody,  the  agriculturists  of  this  and  past  generations 
have  themselves  nursed  the  idea  into  life,  and  given  it  cur- 
rency. It  is  this  feeling,  that  the  farmer  occupies  a  low  or 
degraded  place  in  society,  that  leads  so  many  to  accept  with 
such  avidity  and  relish  the  fulsome  adulations  sometimes  be- 
stowed upon  them  in  public  addresses  by  politicians  or  others 
who  have  '^  an  ax  to  grind,"  and  seek  to  win  favor  from  the 
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farmers  by  addressing  them  as  "  Noble  tillers  of  the  soil," 
&c.,  and  if,  perchance,  the  aforesaid  politicians  condescend 
to  address  them  personally,  and  perhaps  take  them  confid- 
ingly by  the  hand,  patronizingly  inquire  their  views  or  laud 
their  avocation,  (while  they  are  really  only  seeking  their 
votes,)  it  is  the  same  feeling  of  inferiority  and  degradation 
that  induces  them  to  consider  themselves  honored  by  the 
association,  and  to  accept  such  patronage  with  equanimity 
and  complacency,  and  even  with  delight.  I  say,  then,  most 
emphatically,  that  such  a  view  of  agriculture  as  leads  men 
to  such  conclusions  is  a  wrong  view,  and  induces  its  votaries 
to  accept  a  wrong  position. 

Personifying  agriculture,  I  would  say,  secondly:  The 
true  position  is  not  that  simply  of  wet  nurse  to  the  profes- 
sions and  all  the  other  occupations  of  life.  And  yet  how 
generally  is  this  view  entertained  and  this  idea  acted  upon. 
Who  is  there  among  us,  I  will  say  even  among  those  agri- 
culturists who  are  the  most  advanced  in  knowledge,  have 
the  broadest  and  most  just  views  in  regard  to  the  true  rela- 
sion  of  things,  and  best  love  the  avocation  of  a  farmer, — 
who,  if  he  is  the  happy  father  of  an  unusually  bright  and 
active  boy,  does  not  lay  his  plans,  concentrate  his  efforts, 
and  set  his  heart  upon  fitting  that  promising  youth,  the  pride 
of  his  life,  for  a  profession  ?  And  how  often  do  we  hear  the 
observation,  when  a  boy  of  this  description  is  seen,  ''That 
boy  ought  not  to  be  a  farmer !"  And  all  this  in  consequence 
of  assuming  a  wrong  position ;  reaching  a  wrong  conclusion 
by  reasoning  from  wrong  premises.  It  is  assumed,  in  the 
first  place,  that  anybody  knows  enough  to  be  a  farmer,  and 
that  no  preparation  is  needed,  even  for  the  most  stupid,  to 
''act  well  their  part"  in  that  avocation,  while  none  but  the 
bright  and  active  can  hope  to  "shine"  in  a  profession,  and 
they  only  after  the  nxost  careful  and  thorough  preparation. 
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The  first  part  of  the  proposition  is  as  false  as  the  last  is  em- 
inently true,  and  I  here  afSrm  that  no  occupation  in  life  to 
which  man  has  devoted  his  energies  requires  a  more  active 
mind,  a  more  thorough  training,  or  broader  views  than  that 
of  the  farmer.  There  is  hardly  a  science  within  the  whole 
scope  of  human  research,  but  has  a  bearing  upon  his  business, 
and  some  of  the  most  intricate  of  the  natural  sciences  are 
those  upon  which,  (unconsciously  perhaps,)  he  builds  all  his 
successes,  and  scatters  the  wrecks  of  all  his  failures.  The 
ranks  of  the  professions  and  ail  other  business  pursuits,  it  is 
true,  must  be  filled,  partially  at  least,  from  the  farm  house, 
but  out  upon  that  idea  which  would  make  this  the  only 
aim  of  an  ambitious  youth,  or  more  ambitious  parents.  'Tis 
well,  'tis  noble  to  fit  a  son  properly  to  engage  in  the  active 
duties  of  life,  either  in  the  professions  or  any  of  the  numerous 
avocations  'to  which  his  inclination  or  circumstances  may 
direct  him,  but  it  is  no  less  incumbent  upon  a  parent  to  give 
him  the  benefit  of  a  thorough  education,  should  he  choose  the 
so-called  "humble  pursuit"  of  a  farmer.  Neither  should  the 
idea  be  allowed  to  gain  possession  of  his  mind  that  the  only 
road  to  honor  and  distinction  leads  away  from  the  farm. 
And  yet  how  many  farmers  are  daily,  by  their  actions  if  not 
by  words,  instilling  this  very  idea  into  the  minds  of  their 
sons  who  are  growing  up  arouTid  them. 

But,  thirdly :  The  true  position  of  the  agriculturist  is 
not  one  of  antagonism  to  those  engaged  in  other  pursuits. 
While  he  should  not  feel  himself  degraded  in  any  sense  by 
his  occupation,  neither  should  he  feel  that  another  is  beneath 
him  by  reason  of  his  employment,  provided  it  be  an  honest 
business  in  which  he  is  engaged.  All  labor  is  honorable, 
provided  it  is  pursued  for  an  honest  end,  and  conducted  in 
an  honest  manner.  It  is  not  the  calling  that  honors  the  man 
— it  is  the  man  that  honors  the  calling.     It  is  as  honorable 
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to  be  a  day  laborer  upon  the  farm  as  to  be  the  proprietor  of 
the  broad  acres  he  helps  to  cultivate,  provided  the  service 
rendered  is  done  in  an  honest  and  conscientious  manner.  I 
do  not  claim  that  natural  or  acquired  abilities  or  moral  char- 
acter should  not  have  an  influence  upon  the  social  position  of 
an  indindual ;  on  the  contrary,  these  and  these  alone^  should 
determine  that  position,  and  not  his  avocation  or  his  wealth. 
"Worth  makes  the  man,  the  want  of  it  the  fellow."  Neith- 
er is  the  true  position  of  the  agriculturist  one  of  an- 
tagonism to  others  pecuniarily  considered.  While  all  other 
classes  in  the  community  are  primarily  dependent  upon  him 
for  food  and  raiment,  he  is  also  dependent  upon  them  for 
the  comforts  of  civilized  life  by  which  he  is  surrounded, 
and  as  other  branches  suffer  when  from  any  cause  his  is  par- 
alyzed, so  also  he  must  suffer  pecuniary  loss  when  they  are 
prostrated.  It  is  not  for  his  interest  to  compel  the  merchant 
of  whom  he  buys  his  goods,  or  the  dealer  to  whom  he  sells 
his  produce,  to  carry  on  business  at  a  loss.  Neither  is  it 
for  his  interest  that  the  clergyman  should  be  compelled  to 
abandon  his  field  of  labor  for  want  of  adequate  support,  or 
the  physician  to  emigrate  for  want  of  his  fee.  The  mechan- 
ic is  a  necessity  to  him,  and  the  manufacturer  who  runs  his 
mills  in  his  vicinity  helps  him  on  to  prosperity.  All  are  es- 
sential to  his  welfare.  It  is  for  his  interest  that  all  should 
prosper,  and  his  true  position  is  not  one  of  antagonism  to 
them. 

Haying  thus  answered  the  question  negatively,  in  a  few 
particulars,  I  will  now  attempt  briefly  to  answer  it  positively. 
In  the  first  place,  a  positive  answer  to  the  question  will  in- 
volve the  opposites  of  the  negative  positions  already  taken, 
if  I  am  correct  in  those  positions ;  or,  to  recapitulate,  the  true 
position  of  the  agriculturist  is,  first,  one  of  satisfaction  and 
content  with  his  business ;    satisfaction  to  such  a  degree  as 
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shall  lead  him  to  be  a  true  lover  of  agricultare,  and  to 
entertain  a  sincere  desire  for  its  advancement  and  the  eleva- 
tion of  all  engaged  therein.  This  feeling  will  impel  him  to 
engage  with  enthusiasm  and  enjoyment  in  the  various  details 
of  his  avocation,  and  to  labor  earnestly  for  the  support 
of  all  those  institutions  which  have  for  their  object  the  ad- 
vancement of  agricultural  interests  and  the  spread  of  agri- 
cultural knowledge.  He  will  feel  no  sense  of  degradation 
because  he  is  a/armer,  but  on  the  contrary  will  feel  that  he 
occupies  a  position  of  true  nobility,  and  that  he  is  not  simply 
by  reason  of  his  occupation  rendered  the  inferior  of  the  best 
and  highest  in  the  land. 

Secondly,  while  he  may  feel  it  a  duty  which  he  owes  to 
some  of  his  children,  whose  natural  faculties  and  taste  in- 
cline them  to  the  choice  of  a  professional  career,  to  fit  them 
properly  for  such  a  position,  and  to  give  them  up  from  the 
walks  of  agriculture  with  cheerfulness,  he  Will  feel  that  he 
owes  no  less  to  those  who  remain  on  the  farm.  He  will  feel 
that  they  have  claims  equally  strong,  and  necessities  equally 
urgent,  to  properly  prepare  them  for  their  duties  and  the 
successful  prosecution  of  their  business ;  nor  will  seeming 
lack  of  mental  activity  induce  him  to  withhold  such  oppor- 
tunities as  he  may  be  able  to  afford  for  a  broad  and  deep 
culture,  preparatory  to  entering  upon  the  active  affairs  of 
life.  Who  can  measure  the  capabilities,  or  rather  I  will  say 
the  possibilities,  wrapped  up  in  even  a  sluggish  human  intel- 
lect ?  The  dullest  boy  may  make  the  sharpest  man.  And, 
thirdly,  he  will  give  his  hearty  support  and  co-operation  to 
those  engaged  in  all  other  branches  of  legitimate  business. 
Enough  Jias  been  already  said  upon  this  point  to  indicate, 
at  least,  that  his  interests  are  so  intertwined  with  those  of 
all  others  that  no  antagonism  should  exist,  and  if  he  suffers 
himself  to  assume  such  a  position,  and  this  in  any  degree 
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hinders  the  successful  prosecution  of  such  business,  he  will 
remotely,  if  not  directly,  bring  injury  upon  himself  and  his 
own  particular  interests. 

I  have  already  indicated  that  the  true  position  of  the  agri- 
culturist is  not  opposition  to  knowledge,  but  I  wish  to  make 
this  idea  more  prominent.  Many  have  scoffed  at  "  book 
farming,"  '^  agricultural  literature,"  <&c.,  but  I  am  happy  to 
believe  that  there  is  a  gradual  advancement  in  the  agricul- 
tural world  towards  a  more  just  and  true  conception  of  the 
needs  of  agriculture,  and  a  more  correct  position  upon  this 
subject.  Says  a  modern  writer,  ^'  What  literature  has  done 
for  theology,  for  astronomy,  for  all  the  sciences  that  elevate 
Itnd  adorn  humanity,  she  is  ready  to  do  for  agriculture,  the 
art  of  arts,  to  which  we  owe  all  the  comforts  of  civilized 
life."  Perhaps  this  is  too  strong.  Agricultural  science,  or 
rather  science  as  applied  to  agriculture,  perhaps  has  not  yet 
reached  that  degree  of  perfection  to  which  it  has  attained  in 
some  other  directions,  and  consequently  our  agricultural 
literature  may  not  be  as  accurate,  but  this  is  no  reason  why 
we  should  discard  it  entirely.  But  I  quote  again,  this  time 
from  the  editor  of  the  Rural  Worlds  who  says :  ^^  Book 
farming, — what  is  it?  It  is  simply  the  best  farming  put 
in  books — ^yours,  reader,  if  it  is  the  best:  A  fool  can  not 
write  a  book ;  an  able  man  must  do  it  -not  a  man  of  mere 
accomplishments  or  learning,  but  one  versed  in  the  business 
he  writes  upon.  It  is  thus  that  we  have  books  in  the  vari- 
ous departments,  by  the  men  best  fitted,  by  their  attainments 
to  knowledge,  to  write  them."  These  make  our  literature, 
and  to  be  opposed  to  them  is  to  be  arrayed  against  knowl- 
edge, against  schools  and  newspapers.  What  is  thought  of 
the  man  who  is  opposed  to  education  in  its  more  general 
sense?  And  what  is  education  but  learning  to  know  a 
74 
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thing?  If  he  ^ho  is  prejudiced  against  book  farming  knows 
how  to  raise  a  particular  crop,  or  carry  on  any  particular 
branch  of  farming,  more  successfully  than  others  engaged 
in  the  same  business,  he  is  the  man,  if  he  has  words  for  it, 
to  write  a  book  telling  how  he  does  it.  And  yet  this  would 
be  called  "  book  farming."  This  feeling  of  opposition  to 
anything  and  everything  that  is  published  upon  the  subject 
of  agriculture  is  mere  prejudice,  and  I  am  thankful  that  it 
is  rapidly  passing  away.  No  one  who  has  carefully  watched 
the  advancement  in  agriculture,  for  the  last  few  years,  can 
have  failed  to  observe  that  it  is  growing  more  scientific, 
though  not,  perhaps,  less  practical.  It  is  now  the  aim  of 
all  intelligent  farmers  to  unite  science  and  practical  skill. 
These  two  powers  are  not  antagonistic,  but  each  will  aid  the 
other,  and  by  their  help  we  may  make  ourselves  familiar 
with  the  mysteries  of  nature,  and  .remove  the  worst  diffi- 
culties that  have  beset  the  farmer  in  his  work.  The  thinker 
in  his  study,  the  chemist  over  his  crucibles,  and  the  earnest 
experimenter  in  the  field,  are  laboring  together  for  the  discov- 
ery of  truth,  and  it  is  only  by  their  united  efforts  that  the  high- 
est agricultural  truths  can  be  obtained.  I  repeat,  then,  what  I 
have  before  affirmed,  that  the  true  position  of  the  farmer  is 
a  hearty  co-operation  with  everything  that  has  for  its  object 
the  difi'usion  of  practical,  theoretical,  or  scientific  knowl- 
edge. It  has  been  well  said  that  knowledge  is  power ;  and 
in  no  occupation  is  this  truth  better  illustrated  than  in  agri- 
culture. Allow  me  to  point  out  the  kind  of  education  that 
seems  to  me  best  adapted  to  fit  us  for  this  position.  Educa- 
tion produces  an  early  and  deep  conviction  that  man  was 
made  for  action ;  that  he  is  placed  among  forces  which  he 
must  direct,  or  to  which  he  must  accommodate  his  conduct ; 
that  all  objects  that  exist,  animate  and  inanimate,  have  re- 
ceived definite  qualities,  and  that  good  arises  from  a  proper, 
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and  evil  from  em  improper  use  of  them.  An  education 
which  makes  known  what  these  qualities  are,  the  laws  that 
govern  them,  and  their  bearing  upon  and  relation  to  each 
other,  invigorates  the  understanding,  gives  boldness  and  in- 
dependence to  thought,  and  gives  a  proper  direction  to  ef- 
fort. 

It  appears  to  me  that  the  power  of  observation,  on  the 
strength  and  acuteness  of  which  the  talent  for  practical 
business  so  greatly  depends,  will  be  better  disciplined  and 
developed  by  studying  the  forms,  colors,  magnitude  and  ar- 
rangement of  the  di£ferent  parts  of  minerals,  earths,  plants 
and  animals. — in  short,  by  studying,  both  theoretically  and 
practically,  the  natural  science's,  than  by  learning  merely 
the  distinctions  in  modes,  tenses,  genders  and  cases  in  two 
or  three  obsolete  languages ;  and  that  the  reflecting  facul- 
ties will  be  better  trained  to  vigor  by  investigating  the  nat- 
ural and  active  phenomena  presented  in  those  sciences,  than 
by  contending  with  the  subtleties  of  Greek  and  Roman 
authors.  In  the  one  case  the  faculties  are  employed  di- 
rectly upon  the  objects  around  him  and  with  which  he  must 
continually  come  in  contact ;  in  the  other  they  are  occupied 
with  artificial  inventions  in  one  department  alone.  In  the 
one  case  every  item  of  knowledge  gained  post^esscs  an  in- 
trinsic value ;  in  the  other  the  ideas  acquired  are  of  slender 
utility  beyond  the  discipline  of  the  mind  which  the  study 
of  them  affords.  The  attainment  of  proficiency  in  knowl- 
edge in  this  direction  is  now  made  accessible  to  our  youth 
through  the  establishment  of  our  agricultural  colleges,  and 
scientific  courses,  and  though  many  of  us  who  have  passed 
that  period  of  life  especially  devoted  to  study,  and  have 
been  for  years  engaged  in  the  active  business  of  mature 
manhood,  may  regret  the  lack  of  opportunities  which  we 
had  not,  we  should  be  thankful  that  §uch  opportunities  are 
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afforded  for  our  children,  and  give  those  institutions  onr 
hearty  support. 

And  allow  me  here  to  pause  for  a  moment  to  pay  a  tribute 
to  one  who,  though  raised  by  the  suffrages  of  his  fellow  citi- 
'^ens  to  the  highest  representative  position  in  our  country,  is 
not  ashamed  to  attach  to  his  name  in  the  United  States  Sen- 
ate Directory,  as  descri|)tive  of  his  occupation,  the  word 
"  Farmer."  All  honor  to  Justin  K.  Morrill,  the  father  of 
our  agricultural  colleges,  the  wise  and  dignified  senator,  the 
noble,  intelligent,  representative  Vermont  farmer  ! 

But  to  return.  There  aire  other  sources,  however,  from 
which  we  may  gain  information,  and  which  are  open  to  all, 
— to  us  in  the  manhood  of  our  lives,  as  well  as  to  the  youth. 
One  of  these  means  is  found  in  the  farmers'  club.  We 
may  gain  much  knowledge  by  communicating  with  each 
other,  by  an  interchange  of  ideas  and  experiences,  and  I  am 
happy  to  see  this  efiScient  means  of  diffusing  knowledge 
springing  up  in  so  many  towns  in  our  State.  This  too  should 
receive  the  cordial  and  hearty  support  of  all  our  farmers. 
So,  too,  of  the  labors  of  this  honorable  Board  with  which 
we  are  met  to-day.  This  is  but  another  farmers'  club,  upon 
a  broader  &cale,  perhaps,  and  treating  in  a  more  scientific 
manner  the  various  branches  of  our  business,  and  conse- 
quently even  more  entitled  to  our  co-operation  than  the 
rural  farmers'  club.  There  is  also  our  agricultural  litera- 
ture, both  in  the  form  of  books  and  periodicals.  These  we 
must  not  neglect.  Most  of  them  ai*e  written  by  practical 
and  scientific  men.  We  must  read  discriminatingly,  to  be 
sure,  remembering  that  agricultural  literature  is  yet  in  its 
infancy,  and  that  many  things  will  be  written  which  will  not 
bear  the  test  of  ivide  and  general  practical  experience. 
Still  we  shall  find  much  of  truth  which  we  cannot  afford  to 
do  without. 
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A  few  words  in  practical  application  of  the  subject. 
Brother  farmers,  fellow  tillers  of  the  soil :  are  we  occupy- 
ing our  true  position  ?  Are  we  fully  sensible  of  the  true 
dignity  of  our  calling?  Are  we  manfully  striving  to  dis- 
charge all  the  duties  and  responsibilities  devolving  upon  us  ? 
Are  we  making  use  of  all  the  means  within  our  reach  to  fit 
ourselves  for  the  position  which  is  ours  by  right?  If  not, 
let  us  be  up  and  doing.  We  should  be  intelligently  sensible 
of  the  dignity  and  importance  of  our  calling,  of  its  high 
character  and  indispensible  necessity  ;  we  must  be  awake  to 
a  manly  feeling,  founded  on  the  proud  conviction  that,  in- 
stead of  its  present  humble  position. of  subjection  to  all 
other  interests,  agriculture  deserves  to  sit  on  the  highest 
seat,  as  the  art  of  arts,  adorned  by  science,  caressed  by 
power,  and  honored  by  the  great  and  good.  * 

Our  statute  books  teem  with  provisions  for  the  peculiar 
interests  of  other  classes,  securing  exclusive  privileges, 
often  at  our  expense.  Let  us  uo  longer  stand  as  idle  and 
uninterested  spectators,  but  let  us  stand  up  for  our  rights,  as 
freemen  of  this  great  republic,  more  than  half  of  whose  cit- 
izens are  tillers  of  the  soil.  Let  us  manfully  sustain  the 
high  character  and  dignity  of  our  position  in  society,  which 
ought  to  receive  as  much  strength  from  our  intelligence  as 
from  our  wealth  and  numbers.  Let  us  be  no  longer  blind 
to  our  own  interests,  nor  inactive  in  their  defense.  Let  us 
assume  and  maintain  our  true  position  in  society,  in  politics, 
and  in  the  world. 

Considerable  desultory  discussion  upon  the  topic  of  Mr. 
Collins'  paper  here  followed,  which  we  will  not  undertake 
to  report. 

Prof.  Collier  spoke  briefly  upon  Farmers'  Clubs,  their  im- 
portance, and  the  desirability  of  their  establishment  in  every 
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town  in  the  State.  •  He  considered  that  they  were  most  effi- 
cient aids  to  the  work  of  the  Board  of  Agriculture,  whose 
meetings  could  be  regarded  but  as  a  Farmers'  Club  in  a  larger 
form. 

Capt.  E.  L.  Hovey,  of  St.  Johnbury,  and  Jonathan  Law- 
rence, Esq.,  of  Passumpsic,  followed  with  some  remarks 
favorable  to  the  patrons  of  husbandry. 

Mr  Lawrence  gave  a  very  interesting  account  of  the  origin 
and  progress  of  the  order  in  Vermont.  The  first  grange 
was  instituted  in  July,  1871,  and  in  one  year  there  were 
thirteen  granges  and  a  State  grange,  with  a  membership  of 
six  hundred. 

Mr.  Hovey.  It  has  all  the  advantages  of  the  Farmers' 
Clubs  in  promoting  improvement  in  agriculture,  and  its  so- 
cial advantages,  embracing  as  it  does  the  wives,  soos  and 
daughters  of  its  members,  were  of  the  utmost  importance. 

E.  B.  True,  of  Newport,  spoke  briefly  of  the  importance 
of  more  knowledge  among  farmers,  aud  favored  any  organ- 
ization that  would  promote  it. 

Mr.  Jameson,  of  Irasburgh,  made  some  remarks  in  regard 
to  the  evils  of  combinations  among  the  industrial  classes,  and 
hoped  that  the  farmers  would,  in  their  unions,  avoid  the  mis- 
takes of  mechanics  and  operatives. 

Dr.  Hoskins  thought  that  though  the  laboring  classes  might 
make  some  mistakes  in  the  beginning,  the  tendency  of  the 
time,  and  indeed  its  necessities,  led  directly  to  the  organiza- 
tion of  labor  as  the  only  possible  protection  agaiDst  the  con- 
stantly increasing  power  and  efBcient  organization  of  the 
money  capital  of  the  country. 

Professor  Collier  expressed  his  belief  that  organization 
among  farmers  was  not  only  inevitable   but  necessary,  and 
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that  as  the  products  of  labor  should  belong  to  the  laborer, 
no  other  method  was  practicable  for  securing  this  except  by 
united  action.  In  the  matter  of  prices,  taken  singly,  the 
farmers  are  entirely  at  the  mercy  of  the  great  buyers  and 
the  middle  men ;  but  united,  they  would  be  able  to  secure  fair 
rates. 
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AGRICULTURAL  ETHICS. 

A  PAPER  READ  AT  A  MEETING  OF  THE  STATE  BOARD  OF  AOBI- 
CULTURE,  AT    BURLINGTON,  JANUARY  25TH,  1872. 

BY  BEV.  JOHN  NEWMAN,  D.  D.,  POITLTNEY,  VT. 


The  term  Ethics  is  comprehensive.  It  includes  not  only 
the  science  of  human  duty,  but  the  body  of  rules  drawn 
from  it ;  as  well  the  rules  of  practice  in  respect  to  single 
classes  of  human  actions  as  in  respect  to  human  conduct  in 
general.  Hence  we  have  a  classification  of  the  subject,  as 
for  example,  political  Ethics,  social  Ethics,  and  the  theme 
of  this  paper,  Agricultural  Ethics. 

Duties  always  arise  from  and  grow  out  of  relations.  The 
moment  relations  are  established,  duties  exist  acd  begin  to 
declare  their  imperative.  Very  many  relations  are  common 
to  all,  and  hence  many  duties  are  common  to  all.  Of  these 
I  do  not  purpose  to  speak,  much  less  would  I  pretend  to 
construct  a  science  of  Ethics  as  applied  to  agriculture,  or 
develop  in  extenso  a  system  of  practical  rules  for  this  partic- 
ular department  of  human  industry.  This  paper  is  confined 
chiefly  to  a  few  of  the  characteristic  relations  and  duties  of 
the  agriculturist,  and  a  few  of  the  more  common  violations 
of  ethical  principles  to  which  he  is  exposed. 

1st.  The  agriculturist  should  consider  his  calling  as  ap- 
pointed of  God,  and  himself  an  ordained  agent  for  supply- 
ing human  wants,  and  promoting  human  happiness.     In  the 
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world's  great  work-shop  there  is  work  for  every  man,  aad 
every  man  is  adapted  for  that  work  better  than  for  any  other. 
This  duty,  therefore,  is   not  peculiar  to  any  class  of  per- 
sons ;  and  yet  the  farmer,  more,  probably,  than  persons  of 
uny  other  class,  considers  his  business  an  accident,  and  him- 
self the  victim  of  a  blind  and  undiscri9iinating  Fate.    This 
is  the  calling  to  which  most  men  have  been  appointed  both  by 
the  necessities  of  the  race  and  the  ordinance  of  God.     The 
earth  is  the  great  depository  of  the  materials  and  forces  for 
supplying  our  bodily  wants,  so  that  it  is  no' more  true,  that 
dust  thoq  art,  and  to  the  dust  shalt  thou  return,  than   that 
from  the  dust  we  live.     ^^  The  Lord  God  planted  a  garden 
eastward  in  Eden,  and  there  he  put  the  man,  whom  he  had 
formed,  to  dress  it,  and  to  keep  it*"    Agriculture  was  there- 
fore man's  primitive  employment,  and  had  he  not  sinned,  few 
would  have  been  engaged  in  any  thing  else.    The  effects  of 
the  fall  have  rendered  it  still  more  necessary  than  before  ; 
for  the  earth  was  cursed  for  man's  sake,  and  made  to  bring 
forth  thorns  and  thistles.    If  in  the  sinless  state  it  needed  to 
be  dressed  and  kept,  much  more  now,  that  toil  has  been  made 
the  penalty   for  sin.     But  for  sin,  many  of  the  trades  and 
professions,  in  which  a  large  portion  of  the  human  race  is 
now  engaged,  would  never  have  existed,  and  the  multitudes, 
so  engaged,  would  be  laboring,  with  high  purposes  and  holy 
feelings,  to  dress  the  earth  and  keep  it  according  to  God's 
original  plan.     Were  it  possible  to  turn  into  its  legitimate 
channel  all  the  energy  now  employed  in  pursuits  which  orig- 
inate in  man's  depravity  and  sin,  we  should  soon  see  the 
wilderness  and  the  solitary  place  made  glad,  and  the  desert 
rejoicing  and  blossoming  as  the  rose. 

Horace  propounded  to  his  patron  the  question  2,000  years 
ago.     ^'  Quo  fit,  MoBcenaSj  ut  nemoj  quam  sibi  iortem  seu 
76 
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ratio  dederitj  seu  fors  ohjecerit^  ilia  contentus  vivat  ?"  It 
seems  to  have  been  true,  then,  that  each  believed  some  other 
one's  lot  preferable  to  his  own,  and  the  fact  has  not  mate- 
rially changed,  to  the  present  time.  While  it  is,  perhaps, 
generally  true  that  men  are  discontented  with  their  lot,  this 
discontent  is  manifested  more  by  the  agricultural  class  than 
by  any  other.  While  in  the  field  of  toil,  and  under  a  ver- 
tical sun,  he  thinks  of  the  mechanic  in  his  shop,  or  the  mer- 
chant in  his  counting  room,  or  the  professional  man  in  his 
office,  and  envils  them  the  shelter  under  which  they  prose- 
cute their  work,  even  though  their  hearts  are  utter  strangers 
to  his  freedom  from  anxiety,  and  their  pillows  never  know 
the  quiet  slumbers  which  refresh  him  for  his  daily  task. 
Oontentment  with  one's  calling  does  not  imply  indifference 
to  progress  and  improvement.  On  the  contrary  the  highest 
degree  of  improvement  can  only  be  secured  where  there  is 
this,  contentment ;  for  if  a  man  be  not  content  with  his  busi- 
ness, he  will  be  constantly  planning  to  change  it  for  some 
other,  and  will  not  bestow  upon  it  either  the  thought  or  the 
expense  which  possible  and  desirable  improvements  require. 
"  All  things,"  said  the  wise  man,  "  are  full  of  labor."  All 
things  have  been  so  arranged  as  to  render  labor  neces- 
sary. The  door  of  true  success  opens .  to  no  magic  se- 
same but  labor.  Labor  and  happiness  have  been  divinely 
wedded,  and  what  God  hath  joined  together,  man  cannot 
put  asunder.  When  a  man  is  in  his  appropriate  work,  and 
pursues  it  with  right  motives  and  worthy  feelings,  he  will 
find  happiness  in  it,  and  have  the  constant  satisfaction  of 
acting  well  his  part.  Let  the  agriculturist  look  upon  his 
business,  not  as  an  accident  or  calamity  to  be  freed  from  as 
soon  as  possible,  but  as  a  work  to  which  he  is  called ;  called 
by  his  adaptation,  by  the  fitness  of  things ;  called  by  the  wants 
of  society,  and  by  the  providence  of  God  ;  then  will  he  find 
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contentment  and  happiness  in  it ;  he  will  attract  to  it  some 
who  now  regard  it  as  a  pursuit  to  be  shunned  ;  he  will  do 
something  to  dignify  labor,  make  it  honorable,  leave  to  pos- 
terity the  heritage  of  a  worthy  example,  and  receive  from 
all  right-minded  men  the  meed  of  praise, ''  well  done." 

2d.  The  agriculturist  should  not  consider  himself  merely 
an  agent  to  multiply  material  products  with  which  to  feed 
himself  and  others,  and  minister  to  sensual  gratification. 
His  own  physical  wants  are  so  pressing,  his  relations  to  the 
earth  are  so  intimate,  and  his  products  go  by  so  short  a 
route  to  the  gratification  of  physical  appetites,  that  he  is 
constantly  in  danger  of  considering  this  the  sole  end  for 
which  he  lives  and  labors.  If  the  man  who  walks  behind 
the  plough  and  holds  the  handles,  thinks  only  of  the  work 
to  be  done,  the  crop  to  be  harvested  and  marketed,  and  of 
the  physical  sustenance  and  pleasure  to  be  afforded  to  him- 
self and  others  by  it,  wherein  is  he  elevated  above  the  ox, 
that  walks  before  the  plough,  aud  ultimately  shares  with  his 
master  the  product  of  their  mutual  toil  ?  Dr.  Watts  said, 
with  more  satire  than  poetry : 

There  are  many  of  us  creep 
Into  the  world,  to  eat  and  sleep, 
And  know  no  reason  why  we're  born. 
Save  only  to  consume  the  corn. 
Devour  the  cattle,  fowl,  and  fish, 
And  leave  behind  an  empty  dish. 
The  crows  and  ravens  do  the  same, 
Unlucky  birds  of  hated  name, 
Bavens  and  crows  might  take  their  place, 
Devour  the  corn  and  carcases. 
Then  if  their  tombstones,  when  they  die, 
Ben^t  taught  to  flatter  and  to  lie, 
There's  nothing  better  will  be  said. 
Than  that  they've  eat  up  all  their  bread, 
Drunk  up  their  drink  and  gone  to  bed. 

The  agriculturist  may  pursue  his  round  of  daily  work  in 

multiplying  material  products,  without  regarding  his  calluig 
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as  an  end,  but  only  as  a  means  to  the  high  and  noble  end  of 
improving  the  intellectual  moral  status  of  himself  and  fam- 
ily,  and  lifting  his  neighborhood  to  a  higher  plane  of  thought, 
and  feeling,  and  purpose. 

8d.  The  agriculturist  should  not  aim  to  secure  the  great- 
est immediate  results,  unless  they  be,  at  the  same  time,  con- 
sistent with  the  best  and  most  permanent  future  results. 
As  the  prudent  husbandman  plants  trees,  whose  fruit  he  may 
never  taste,  so  he  should  build  fences,  houses,  and  bams, 
that  will  outlast  his  personal  necessities,  even  though  it  be 
at  an  additional  cost.  He  should  never  feel  at  liberty  to 
do  anything  to  serve  the  purpose  only  while  he  lives,  saying, 
let  the  next  generation  take  care  of  itsclt  Such  a  coarse 
inevitably  impoverishes  his  soil,  depreciates  his  property, 
demoralizes  his  family,  and  demoralizes  himself  most  of  all. 
As  the  statesman  enacts  laws,  and  the  philanthropist  founds 
institutions  to  benefit  coming  generations,  so  the  agricultur- 
ist should  do  his  work  in  such  a  manner  that  the  work  of 
his  successor  shall  be  one  term  of  a  progressive  series  be- 
yond his,  instead  of  reconstructing  it  from  the  beginning. 
Example  is  contagious,  and  the  farmer  who  builds  a  sham 
house,  because  it  is  a  little  cheaper,  and  will  afford  him  a 
shelter  as  long  as  he  shall  need  one,  will  lead  many  others 
into  the  same  folly,  and  inflict  upon  his  family  and  society 
an  injury,  which  the  money  saved,  by  his  mistaken  economy, 
can  never  repair.  On  the  other  hand,  he  who  does  his 
work,  not  merely  for  to-day,  but  for  all  time,  as  far  as  pos- 
sible, who  rears  structures  of  the  most  thorough  and  sub- 
stantial kind,  and  who  pursues  the  most  approved  method, 
even  at  a  greater  present  cost,  sets  an  example  which  it  will 
be  safe  to  follow,  and  exerts  an  influence  whiph  will  bless 
others  even  after  his  mortal  hour. 

4.  The  agriculturist  should,  both  for  his  own  happiness 
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and  for  the  highest  public  interest,  have  a  regard  to  the 
ffisthetical  influence  of  all  his  structures  and  methods.  On 
many  parts  of  his  estate  there  will  be  calls  and  opportuni- 
ties for  the  gratification  and  improvement  of  his  taste.  This 
will  be  a  source  of  elevation  and  pleasure,  not  only  to  him- 
self, but  a  means  of  education  and  culture  to  employees  who 
execute  merely  the  manual  labor.  Wherever  two  methods 
present  themselves  and  one  affords  an  opportunity  for  the  ex- 
ercise and  gratification  of  taste,  while  the  other  does  not, 
this  opportunity  should  hold  the  casting  vote  even  in  favor 
of  gredter  expense,  and  should  not  be  sacrificed  except  to 
paramount  duty.  The  educating  influence  of  buildings, 
fences,  fields,  groves,  lawns,  gardens,  and  indeed  of  all  the 
parts  and  appurtenances  of  a  farm,  may  not  be  disregarded 
nor  treated  indifferently.  Every  member  of  the  farmer's 
household,  every  person  in  the  community,  and  even  the 
stranger  that  passes  by,  but  once  it  may  be,  has  a  right  to 
demand  not  only  that  no  violence  be  done  to  the  principles 
of  taste,  but  that  his  sense  of  the  beautiful  shall  find  some 
gratification.  A  field  of  corn  with  a  given  number  of  hills 
will  produce  no  more  bushels  to  the  acre  when  the  ^ows 
are  straight  and  regular  than  when  zigzag  and  irregular, 
but  who  does  not  look  upon  the  one  with  emotions  of  pleas- 
ure and  feel  while  looking  at  the  other  as  though  he  were 
suffering  some  severe  contortions  of  the  body.  A  want  of 
care  in  these  respects  will  sooner  or  later  lead  to  careless- 
ness in  more  important  ones,  and  the  process  will  be  likely 
to  go  on  until  the  personal  physical  habits  will  be  vitiated 
and  the  taint  ultimately  strike  through  to  the  soul.  Mere 
utilitarianism  might  object  that  the  expense  is  needless — that 
it  makes  no  corresponding  return  of  material  result — that 
the  gross  products  of  the  farm  are  just  as  great  without  this 
regard  to  the  beautiful,  while  the  farmers'  physical  wants 
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might  urge  their  claims  for  supply  first.  The  obligation  of 
utility  would  be  valid  if  man  were  only  an  animal,  requir- 
ing but  food,  raiment  and  shelter,  and  the  other  objection 
would  be  valid  if  the  intellectual  and  spiritual  were  subordm- 
ate  to  the  animal,  but  since  the  intellectual  and  spiritual 
transcend  all  other  wants  and  interests,  it  is  a  blind  selfish- 
ness that  leads  the  agriculturist  to  disregard  aesthetical  prin- 
ciples in  his  structures  and  methods. 

A  short  time  before  the  Savior  was  betrayed,  and  while 
he  was  in  Bethany,  a  poor  woman  with  an  alabaster  box  of 
ointment  came  into  the  house  whore  he  was,  broke  the  box 
aud  poured  the  ointment  on  his  head.  The  ointment  was 
precious  and  the  odor  of  it  filled  the  house.  One  of  the 
disciples,  probably  Judas,  at  once  asked  the  utilitarian  ques- 
tion, "To  what  purpose  is  this  waste?"  Judas  was  the 
father  and  founder  of  the  utilitarian  philosophy. 

5.  The  agriculturist  should  guard  against  the  narrowness 
and  contraction  which  his  calling  is  liable  to  produce.  He 
cannot  in  consequence  of  his  situation  and  duties  mingle  in 
society  abroad  as  much  as  many  other  classes.  His  isola- 
tion is  not  favorable  to  a  broad  charity  and  to  liberal  doings. 
It  seems  to  be  a  principle  that  we  prize  highly  and  part  re- 
luctantly with  that  into  which  our  own  exertions  have  enter- 
ed. Where  our  accumulations  are  made  in  small  sums,  our 
distributions  are  made  in  like  small  sums  On  the  other  hand 
when  our  business  familiarizes  us  with  large  sums  and  our 
gains  are  made  in  large  sums,  we  more  readily  give  in  large 
sums.  The  agriculturist  gets  his  money  by  the  swebt  of  his 
brow  more  literally  than  any  other  class.  There  is,  there- 
fore, a  philosophy  in  his  clinging  to  it  more  tenaciously  than 
others.  His  wealth  is  the  result  of  small  accumulations 
through  a  long  period  of  years,  as  the  glacier  has  been  formed 
in  the  mountain  gorge,  so  imperceptibly  that  he  could  not 
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perceive  its  growth,  and  being  scarcely  conscious  of  pos- 
sessing any  more  than  when  he  first  began,  he  may  not  de- 
vise any  more  liberal  things  when  he  counts  his  money  by 
thousands  than  when  he  counts  it  by  units. 

This  narrowness  and  illiberality  is  often  exhibited  in  his 
own  commanity,  where  his  highest  interests  would  bo  pro- 
moted by  generous  expenditures.  Country  school  houses 
and  country  churches  are  the  proof  of  the  almost  universal 
truth  of  this  position.  The  school  houses  in  agricultural 
districts  are  generally  perched  upon  some  triangular  ledge 
by  the  roadside,  that  is  worthless  for  any  other  purpose,  and 
on  which  neither  shrub  nor  trep  can  be  coaxed  to  grow, 
while  the  house  itself  might,  but  for  its  position,  be  easily 
mistaken  for  some  inferior  out-house  of  an  agricultural  es- 
tablishment, and  the  grounds  occupied  in  the  daytime  by 
embryo  kings  and  queens,  are  occupied  by  peripatetic  cat- 
tle at  night.  The  houses  of  worship  in  the  rural  districts 
are  generally  the  most  grotesque  objects  the  traveler  be- 
holds. Their  apparent  contempt  for  the  beautiful,  and  their 
dilapidated,  tumble-down  condition,  are  an  unerring  index 
of  the  intelligence,  the  morals,  the  culture,  the  enterprize 
and  the  liberality  of  the  communities  in  which  they  stand, 
and  suggest  their  fitness  for  any  other  use,  rather  than 
places  in  which  to  preach  glad  tidings  of  great  joy  and  il- 
lustrate the  refining  influence  and  blessed  charities  of  the 
Christian  religion.  Because  our  Saviour  was  born  in  a 
stable  we  should  not  conclude  that  the  places  of  his  worship 
should  never  be  any  better  than  the  place  of  his.  birth  ;  nor 
should  we,  like  the  kings  of  Israel  prior  to  David,  be  satis- 
fied to  dwell  in  palaces  of  cedar,  while  the  ark  of  the  Lord 
rests  in  a  tent  of  skins. 

6.  There  seems  to  be  some  influence  exerted  by  agricul- 
tural pursuits,  that  disqualifies  many   men   to   make  nice 


Digiti 


zed  by  Google 


600  STATE  BOARD  OF   AOBICULTUBE,   dcC. 

moral  distinctions  and  prevents  them  from  being  sensitive  to 
moral  obligations.  This  influence  mani  fests  itself  more  in  small 
than  in  great  things.  Ordinary  farmers,  I  have  sometimes 
feared,  were  the  last  men  that  would  swear  to  their  own 
hurt  and  change  not,  and  that  they  were  the  first  who 
would  violate  a  contract,  when  their  interests  could  be  sub- 
served by  so  doing.  Let  me  not  be  understood  as  slander- 
ing  a  class :  this  would  be  unjust.  I  only  state  the  impres- 
sion made  upon  my  mind  by  a  good  deal  of  experience  and 
observation.  We  do  not  look  for  large  operations  in  fitiud 
and  plunder  by  men  whose  muscles  are  taxed  by  laborious 
industry,  from  sun  to  sun  ;  but  in  their  stead  we  are  apt  to 
find  little  deceptions,  little  frauds  and  little  prevarications. 
This  probably  arises,  in  part,  from  the  fact  that  the  agricul- 
turist is  chiefly  occupied  with  products,  into  which  muscle 
enters  largely  as  an  element  of  value,  and  does  not  appre- 
ciate the  extent  to  which  brain  enters,  as  an  element  of 
value,  into  the  products  and  wares  of  others :  hence  he  con- 
cludes that  others  have,  to  some  extent,  what  does  not  be- 
long to  them,  and  that  he  is  justified  in  equalizing,  somewhat, 
the  distribution.  He  toils  from  daydawn  till  twilight, 
while  his  mechanic  and  common  laborer  work  their  custom- 
ary eight  or  ten  hours,  at  compensating  wages,  and  without 
any  risk  or  anxiety  in  regard  to  crops  or  prices.  He 
easily  arrives  at  the  conclusion  that  his  services  are  entitled 
to  a  larger  share  than  they  get  according  to  law,  and  the 
deficiency  may  be  made  up  by  varying  weights  and  meas- 
ures, without  committing  anything  more  than  a  venial  of- 
fence. At  any  rate  the  farmer  will  need  to  resist  the 
tendency  to  indulge  such  a  feeling,  lest  the  feeling  cherished 
should  blunt  his  moral  sense,  distort  his  perceptions  of  right 
and  wrong,  lead  to  the  existence  and  indulgence  of  a 
wish,  the  wish  become  father  to  a  thought,  the  thought  ex- 
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cite  a  volition,  and  the  volition  result  in  a  moral  catas- 
trophe, to  which  he  has  been  led  by  imperceptible  gradations, 
and  in  regard  to  the  remote  possibility  of  which  he  at  first 
would  have  said,  '^  is  thy  servant  a  dog  that  he  shall  do 
this  thing  ?"  So  it  is  that  "  lust  when  it  is  conceived  bring- 
eth  forth  sin,  and  sin  when  it  is  finished  bringeth  forth 
death." 

Every  agricultural  district  has  its  men  who  are  acknowl- 
.  edged  leaders — representative  men — who  overcome  all  the 
adverse  influences  of  their  calling  and  are  models  worthy 
of  imitatation  in  all  respects.  To  such  a  sacred  trust  has 
been  committed  talents  of  influence  to  be  improved.  They 
are  the  guardians  and  conservators  of  intelligence,  of  patri- 
otism and  of  virtue.  And  one  of  the  most  gratifying  facts 
developed  in  our  country's  recent  trying  ordeal  was,  that 
whenever  great  and  important  questions  were  submitted  to 
the  people,  they  deliberated  upon  them  carefully  and  settled 
them  correctly:  thus  showing  that  however  corrupt  the 
controlling  rings  may  be  in  the  cities,  the  heart  of  the  masses 
of  the  rural  and  farming  districts  is  sound  and  can  be 
trusted.  Nor  have  we  reason  to  fear  that  our  liberties  will 
be  overthrown  and  our  government  subverted,  until  igno- 
rance and  venality  shall  spread  their  dark  pall  over  our  ag- 
ricultural citizens.  The  duty,  therefore,  of  the  agriculturist, 
whom  Ood  has  honored  with  position  and  influence,  is  ap- 
parent. 
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▲  PAPEB  BSAP  AT  THE  MEETING  OF  THE  STATE  BOARD  OF 
AORICULTURE,  &C.,  AT  BRANDON,  JUNE  8  AND  9,  1871. 

BY  KEV.  B.  G.  WILLIAMS,  CASTLETON,  VT. 


It  is  with  a  large  amount  of  diffidence  that  I  essay  to 
present  a  (Taper  on  this  subject,  to  a  Board  whose  name 
implies  it  is  mainly  devoted  to  "  Agriculture "  (working 
the  soil,)  "  Mining "  (working  under  the  surface  of  the 
earth,)  and  "  Manufacturing  "  (working  up  the  products  of 
the  earth  for  man's  needs  and  to  administer  to  his  taste.) 

I  find,  however,  two  sources  of  relief  from  this  embar- 
rassment. One,  in  the  fact  that  a  knowledge  of  what  is 
above  man,  literally,  and  liable  to  come  down  unpleasantly 
upon  his  unsheltered  head,  has  a  decided  bearing  upon  his 
pursuits  of  one  or  more  of  the  particular  kinds  of  the  busi- 
ness named  in  the  Board.  If  the  farmer  knew,  that  though 
the  morning  gave  appearance  and  promise  of  a  fair  day, 
yet  rain  would  surely  come  before  night,  he  would  not  send 
his  men  into  that  meadow,  or  that  grain  field,  to  lay  pros- 
trate  what  would  endure  the  storm  so  much  better  if  left 
standing. 

But  a  very  few  days  since,  some  pleasure  seekers  in  this 
vicinity  were  jubilant  in  the  morning.  Never  was  there  a 
brighter  one,  or  one  less  cloudy.  They  were  sure  of  a 
bright,  pleasant  day.  A  meteorologist  told  them  it  would 
storm  soon.     They  would  not  believe  it;  not  a  cloud  was  to 
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be  seen.  It  caiUd  not  rain  before  night.  They  went  their 
way.  Very  soon  the  clouds  began  to  gather.  Cirrus  streaks 
soon  grew  to  cumuli.  These  packed  together  rapidly. 
About  the  time  for  lunch  to  the  pleasure  seekers,  they  were 
looking  for  a  place,  not  in  the  shade,  but  to  be  safe  from 
the  rain  which  was  soon  coming.  They  did  not  need  to  go 
to  the  spring,  for  about  half  an  inch  of  rain  kept  them  from 
being  very  dry.  The  farmer  would  h$ive  attacked  his  hay 
or  grain  on  such  a  morning,  unless  the  warning  of  one  who 
read  other  signs,  than  any  visible  in  the  heavens,  hitd  been 
heeded. 

I  think  the  wisest  of  men  in  his  prophetic  character,  or  in 
his  greatest  wisdom,  gave  an  early  intimation  that  a  knowl- 
edge of  meteorology  would  have  much  influence  upon  the 
labor  and  special  day's  work  of  the  agriculturist.  Eccl. 
XI,  4.  ^'  He  that  observeth  wind  shall  not  sow ;  and  he 
that  regardelh  the  cloud  shall  not  reap."  The  reaper  does 
not  put  in  his  sickle  when  the  cloud  appears  over  him  low 
and  watery.  If  his  eye  can  behold  it  In  the  distance  through 
the  glass  which  science  furnishes,  he  will  then  regard  it,  and 
not  go  forth  to  lay  his  grain  upon  the  earth,  soon  to  be 
soaked  by  the  rain  of  a  swift  coming  cloud.  Science  has 
constructed  a  glass  to  read  the  clouds  on  other  planets,  to 
split  up  the  materials  of  their  formation,  as  found  in  their 
light.  It  certainly  is  not  too  much  to  expect  that  man  can 
find  as  much  in  the  atmosphere  of  his  own  planet,  and  that 
he  can  construct  instruments  to  detect  and  enable  him  to 
codify  its  laws. 

Another  reason  for  venturing  before  this  Board  with  a 
paper  on  this  subject  is,  I  hope  this  Board  or  another,  will 
have  entrusted  to  it  the  gathering  and  preserving  of  the 
results  of  observations  upon  the  atmosphere  and  connected 
subjects.     It  is  becoming  recognized   more  and  more   as 
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a  subject  worthy  tho  attention  of  scientific  men,  and  already 
have  men,  who  think  that  whatever  is  not  practical  is  nseless 
and  unworthy  their  attention,  acknowledged  the  very  practi- 
cal and  useful  results  thus  far  achieved,  and  are  inclining  to 
the  opinion  that  perhaps  there  is  something  in  it  after  all. 
From  the  very  nature  of  the  case,  the  investigation  of  the 
laws  soaght  for  cannot  bo  the  work  of  one  individual. 
Therefore,  it  is  proper  that  a  Board,  or  Society,  should 
have  this  subject  under  its  charge.  And  this  cannot  be 
undertaken  too  soon.  Observations  covering  our  state,  and 
extending  through  many  years,  may  be  necessary  to  furnish 
the  data  by  which  the  laws  of  atmospheric  waves,  rain  falls, 
evaporations,  etc.,  etc.,  are  to  be  discovered.* 

Another  society  is  undertaking  this  for  the  nation,  but  it 
seems  eminently  proper  that  the  State  should  foster  such 
investigations,  and  aid  in  the  advancement  of  science. 
The  records  of  such  observations  should  be  kept  safe  from 
the  chances  of  loss,  so  much  greater  if  in  the  hands  of  a 
single  individual. 

Tlie  Creator  of  the  world,  having  prepared  it  for  man, 
placed  him  upon  it  and  gave  him  dominion  over  it  and  all 
upon  it.  He  brings  it  into  subjection  to  himself,  not  by  mak- 
ing laws  for  it,  but  learning  the  laws  imposed  upon  it,  causes 
its  fidelity  to  its  laws  to  work  for  him.  He  knows  the  fall- 
ing water  will  never  gravitate  less  reliably,  or  the  elasticity 
of  metal  or  of  steam  fail  to  turn  the  wheel  whose  motion  de- 
pends upon  that  discovered  law.  He  has  long  asserted  his 
dominion  over  the  earthy  He  is  gradually  acquiring  abso- 
lute dominion  over  the  waters  under  the  earth ;  entirely  so 
but  for  the  waters  above.  Here,  then,  and  the  atmosphere 
containing  them,  is  his  last  field  for  attaining  the  full  accom- 
plishment of  his  mission  in  the  dominion  given  him. 

If  bis  commission  included  the  whole,  as  so  it  reads,  he 
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has  a  right  to  regard  the  atmosphere  as  a  field  for  his  inves- 
tigations. He  has  the  farther  right  to  believe  that  he  is  to 
acquire  this  dominion,  as  he  has  his  dominion  elsewhere,  by 
learning  the  laws  of  it.  This  compels  the  belief  tliat  the 
enveloping  fluid  of  the  earth  is  subject  to  law.  This  point 
reached,  man's  task,  is  plain,  though  possibly  more  difficult 
here  than  in  some  other  part  of  his  realm.  For  this  fluid 
kingdom  is  more  unstable  than  the  soils  where  he  plants  his 
seed,  than  the  rocks  whence  he  quarries  his  marble,  than  the 
water  which  turns  his  machinery  or  floats  his  ships.  But  he 
may  not,  therefore,  infer  that  it  is  lawless,  and  so  beyond 
his  powers  of  research  and  of  use.  It  is  indeed  an  immense 
domain,  but  his  commission  is  commensurate  with  it.  Why, 
the  very  brute  beasts  have  long  since  been  telling  men  that 
there  are  laws'  which  foretell  the  coming  storm,  and  men 
have  been  content  to  bo  guided  by  the  lower  instincts  of  birds 
and  insects,  rather  than  show  their  greater  nobility  by  using 
their  reason  to  learn  the  lesson  independently,  and  also  to 
detect  the  signs  ere  they  became  patent  to  mere  brute  in- 
stinct. 

Some  surprise  may  well  be  expressed  that  this  subject  has 
not  earlier  elicited  the  careful  attention  of  scientific  investi- 
gation. But  until  the  Torricellian  tube  (16i3)  and  the 
thermometer  were  well  established  as  reliable  and  accurate, 
little  advance  could  be  made.  These  investigations  can  then 
date  no  farther  back  than  1640.  Even  some  years  must  then 
elapse  before  a  system  of  observations  would  be  commenced. 
Perhaps  no  one  could  certainly  predict  that  those  were  the 
instruments  by  which  the  upper  fluid  would  make  the  reve- 
lation of  its  laws  and  acknowledge  its  subjection  to  a  crea- 
ture so  long  standing  in  ignorance  and  awe  of  it.  But  man 
is  master,  and  having  discovered  the  key,  applies  it  to  the 
wards,  throws  back  the  bolt,  and  enters  upon  the  explora- 
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tion  of  the  long  kept  secrets.  It  is  not  surprising  Chat  he 
made  at  first  but  slow  progress  in  reading  a  language  whose 
characters  were  yet  unfamiliar.  He  had  read,  of  course,  for 
ages,  the  meaning  of  some  of  the  clouds,  but  he  had  also 
mistaken  many  other  appearances  as  signs,  till  he  had  motto- 
ed  his  belief  in  them,  as  *'Ail  signs  fail  in  dry  weather.*' 
But  he  has  passed  beyond  those  times  of  experiment.  The 
weather-wise  are  becoming  wiser,  and  a  very  good  guess  as 
to  the  weather  does  not  exalt  one  alone  to  be  the  Sir  Oracle  of 
the  village  crowd.  There  was  shown  at  the  Paris  Exhibi- 
tion a  barometer  vastly  more  delicate  than  any  before  known, 
by  which,  it  was  claimed,  storms  were  heralded  eight  or  ten 
days  in  advance.  With  such  an  instrument  the  coming  storm 
could  be  anticipated,  as  well  as  the  locomotive  whose  low 
bellow  had  been  heard  in  the  distance. 

It  is  thus  seen  to  be  a  subject  well  calculated  to  awaken 
interest  in  every  man.  The  student  of  nature  finds  here  a 
vast  field  for  research.  The  practical  man  of  any  profession 
may  find  something  that  bears  directly  upon  his  personal  com- 
fort and  welfare. 

If  the  atmosphere  be  subject  to  laws  and  man  can  discov- 
er them,  we  have  made  a  great  step  on.  Not  hoping  to  con- 
trol it,  we  can  plan  our  business  to  make  those  laws  our 
ministers  and  servants,  rather  than  destructive  of  our  indus- 
tries. 

The  credit  is  publicly  given  to  the  United  States  of  tak- 
ing the  lead  and  making  the  most  progress  in  collectiug  a 
vast  number  of  observations,  and  of  deriving  from  them 
data  sufficient  to  announce  to  the  world  the  probabilities  of 
the  weather  of  the  coming  day.  I  believe  it  true  to  say, 
that  in  the  writer's  experience,  those  probabilities  have  be- 
come realities  since  their  publication,  in  every  instauce  with 
but  two  exceptions. 
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The  laws  of  storms,  as  to  their  origin,  their  onward  pro- 
gress, their  extent,  are  being  subjected  to  crucial  tests. 
The  remarkable  accuracy  of  these  predictions  gives  great 
cause  to  believe  that  we  are  on  the  right  track.  A  single 
storm  upon  some  of  our  great  lakes  has  caused  the  loss  of 
$2,000,000,  which  could  have  been  prevented  had  the  pres- 
ent storm  signals  been  introduced. 

The  storm  which  overtook  Napoleon  in  his  retreat  from 
Moscow  could  have  been  foretold  to  him,  and  perhaps  there- 
by would  have  been  changed  the  map  of  Europe,  certainly 
averted  vast  sulBfering  and  saved  many  lives.  Nelson  at 
Trafalgar  profited  by  a  storm,  whose  approach  he  noticed, 
but  the  enemy  disregarded,  and  became  so  weakened  as  to 
be  an  easy  conquest.  Voyages  and  enterprises  have  been 
entered  upon  in  untold  instances  which  resulted  disastrously 
because  of  a  storm,  whose  approach  could  now  be  foretold. 
Individual  cases  of  accurate  prediction  can  be  given  for  a 
period  of  forty  years,  but  it  is  only  within  the  last  ten  years 
that  it  claims  a  place  among  the  sciences.  The  records  of 
the  first  year,  1861-2,  under  Admiral  Fitzroy's  system  of 
storm  warnings,  show  that  one-half  of  the  warnings  given 
.were  correct,  and  the  second  year  78  in  every  100  were 
right.  In  1864-5  and  1865-6,  out  of  100  warnings  given, 
71  in  the  first  term  aud  76  in  the  second  were  true,  and  out 
of  100  storms  which  occurred,  89  were  signaled  the  first 
term  and  94  the  second.  The  forecasting  of  storms  now 
would  give  a  larger  proportion  of  accurate  predictions. 

In  order  to  make  them  still  more  accurate  there  needs  to 
be  a  system  of  careful  and  continued  observations  more  lo- 
cal, so  as  to  ascertain  how  far  local  causes  shall  come  in,  or 
do  come  in,  to  afiect  the  general  range  and  character  of  a 
storm,  whose  general  outline,  character  and  course  could 
be  accurately  traced  in  advance.    Mountains,  plains,  islands, 
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lakes,  oceans  and  ocean  carrents,  have  local  influence  to  re- 
tard, arrest,  divert  the  coarse  of  a  storm  and  somewhat  to 
change  its  character,  as  from  snow  to  rain,  or  the  reverse, 
or  from  severe  to  lighter  rainfall,  or  the  opposite.  Caases 
which  increase  the  cloudiness  of  localities  will  also  influence 
the  amount  of  rain  fall.  Thus  England  has  seven  to  ten 
more  inches  of  rain  per  annum  than  France,  and  four  to 
nine  more  rainy  days. 

The  writer  has  taken  record  of  the  weather  for  twenty 
years  with  but  little  interruption,  commencing  with  three 
observations  per  day.  His  interest  increased,  the  value  of 
them  seemed  to  increase,  the  satisfaction  of  referring  to 
data  when  it  was  desirable  to  know  the  weather  of  a  certain 
day  or  season,  all  these  led  to  an  increased  number  of  ob- 
servations till  they  amounted  to  seventeen  per  day,  which 
have  been  made  and  recorded  for  the  last  six  years.  These 
seventeen  include  only  the  thermometrical  and  magnetic 
needle  observations.  Those  Tor  the  barometer,  hygrometer, 
direction  and  force  of  wind,  kind  and  amount  of  clouds, 
are  made  only  seven  times  a  day.  Those  of  the  motions 
and  velocity  of  the  clouds  are  made  but  three  times  a  day. 
Supposing  that  the  wind  and  rain  would  be  of  more  interest 
than  either  of  the  other  subjects,  I  have  selected  only  those 
for  notice  at  this  time.  Records  of  the  thermometer  are 
yet  to  receive  more  attention,  and  they  will  be  found  to 
have  more  value  than  has  yet  been  supposed.  They  form  a 
large  part  of  the  climate  of  the  place,  and  the  causes  that 
effect  the  temperature  of  a  region  are  also  causes  that  oper- 
ate to  make  that  a  desirable  or  unsuitable  place  for  a  man's 
home.  Thus  the  development  of  a  country,  the  prosperity 
of  it  commercially,  its  growth  in  population  and  wealth, 
may  yet  be  accurately  predicted  by  the  thermometer. 

The  magnetic  needle '  deserves  a  system  of  observations. 
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Its  variations  maj  be  wholly  terrestrial,  they  may  be  largely 
solar,  there  may  be  other  causes.  The  magnet  is  an  index 
pointing  not  only  to  the  north  star,  but  pointing  out  a  path 
where  the  scientific  traveler  will  yet  pursue  a  course  un- 
trodden hitherto,  but  promising  and  eventually  rewarding 
with  results  that  may  form  a  crown  of  glory  to  the  success- 
ful seeker,  and  prove  of  vast  benefit  to  his  fellow  men. 

I  do  not  propose  to  present  results  of  observations  taken 
elsewhere  than  in  this  state.  These  cover  only  a  period  of 
twenty  months,  commencing  October  1st,  1869,  and  coming 
down  to  the  1st  of  this  month.  The  period  is  too  short 
to  give  of  itself  sufficient  data  to  infer  laws  that  would  be 
regarded  as  well  established.  They  are  presented  only  as 
an  humble  contribution  to  the  science  which  is  now  receiv- 
ing much  attention,  and  which  even  now  promises  to  be  of 
as  much  material  benefit  to  man  as  any  other.  Indeed,  it 
will  not  seem  extravagant  to  some  to  claim  for  this  science 
that  it  can  do  moi*e  to  save  loss  of  property  and  of  life  than 
any  other  whatever.  A  noble  vessel,  freighted  with  mil- 
lions of  property  and  hundreds  of  lives,  going  down  in  mid 
ocean,  entails  a  positive  loss  so  vast  that  whatever  can  be 
done  to  lessen  it  should  receive  the  hearty  co-operation  of 
all  classes.  The  loss  to  the  English  nation  has  averaged 
for  several  years  more  than  one  vessel  per  day.  It  is  not, 
of  course,  claimed  that  all  this  loss  can  be  prevented,  but  it 
is  claimed,  and  the  claim  is  already  well  established,  that 
quite  a  considerable  portion  of  it  may  be,  not  merely  by  de- 
laying to  set  sail  upon  a  voyage  on  the  eve  of  an  unseen 
but  predicted  storm,  but  also,  when  on  the  voyage,  a  captain, 
knowing  the  laws  of  atmospheric  waves  and  currents,  may 
guide  in  safety. 

So  dangerous  has  been  the  navigation  on  our  great  lakes, 
77 
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that  insurance  companies  have  hitherto  refused  all  risks 
after  November,  till  the  next  spring.  Now  a  storm  may  be 
foreknown,  and  the  voyage  deferred  and  property  and  life 
saved.  It  has  been  oflScially  published  that  these  storm  sig- 
nals ^^have  been  the  means  of  saving  lives  and  property  to 
an  immense  extent."  Our  government  and  others  are  doing 
a  most  noble  work  in  thus  calling  upon  science  to  aid  in  the 
material  prosperity  of  the  country.  It  is  only  another  in- 
stance in  which  pure  science,  scouted  and  despised  by  the 
mere  toiler,  has  fulfilled  the  divine  command  ^^to  do  good  to 
those  who  despitefully  use  and  persecute  you." 

Upon  removing  to  this  State  in  September,  1869, 1  at  once 
set  up  my  instruments  and  commenced  recording  the  obser- 
vations. I  use  a  thermometer  graduated  so  as  to  be  read 
to  tenths  of  a  degree  ;  a  barometer  with  vernier  scale ;  a  dry 
and  wet  bulb  hygrometer;  also  one  composed  of  some 
East  India  wood ;  a  rain  guage  by  which  a  thousandth  of  an 
inch  of  rain  can  be  measured  ;  a  common  magnetic  needle 
and  a  dipping  needle.  Of  the  direction  and  force  of  the 
wind,  and  motion  of  the  clouds,  I  use  only  my  senses.  I 
also  use  a  self-registering  spirit  or  minimum  thermometer. 
I  need  no  maximum,  as  observations  aro  taken  every  hour 
during  the  day,  and  frequently  at  times  between  the  regular 
hours.  Most  of  the  records  are  forwarded  to  the  Smith- 
sonian Institution,  by  which  similar  records  from  about 
eight  hundred  observers  are  made,  and  will  be  used  in  still 
farther  reducing  to  a  code  the  laws  by  which  the  currents, 
regular  and  irregular,  are  regulated.  It  is  not  too  much  to 
expect  that  ere  long  it  can  be  as  well  known  what  winds  are 
to  be  expected,  what  storms  and  where  and  when,  as  it  is 
now  what  compounds  may  be  expected  from  the  combina- 
tion of  chemical  elements.  Nature  is  everywhere  under 
law.     Man  is  commissioned  to  subdue  it.     Observe  and 
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learn  her  laws,  and  she  will  work  for  him. 
she  punishes  his  ignorance  and  indolence. 
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NoTB.— The  record  for  10  o'clock  A.  M.  is  only  for  10  months,  and  that  for  4  P.  M. 
is  fbr  only  4  months.  The  first  column  of  figures  under  each  wind  gives  the«umher  < 
the  second  column  their  velocity. 

From  the  observations  of  the  wind  some  curious  results 
are  obtained,  viz  :  Wind  from  the  north  increases  quite  reg- 
ularly as  the  day  advances  from  morning  to  evening,  and 
this  both  in  the  number  of  times  the  wind  blows  from  the 
north,  and  in  its  velocity  or  strength,  but  velocity  much  less 
in  proportion. 
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On  the  other  hand,  the  south 
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Winds  from  northeast,  east  and  southeast  curve  in  one  di- 
rection, and  those  of  southwest,  west  and  northwest,  curve 
in  the  opposite  direction,  that  is,  the  easterly  winds  are  more 
numerous  morning  and  evening  than  in  the  middle  of  the 


Digiti 


zed  by  Google 


612  STATE  BOARD  OF  AORICULTUBE,  M. 

daj,  and  the  westerly  winds  are  more  numerous  in  the  mid- 
dle of  the  day  than  in  the  morning  and  evening.  The  result 
of  all  the  winds  gives  the  wind  at  12  M.  as  much  stmnger 
than  at  any  other  hour,  increasing  more  rapidly  from  raoru- 
ing  to  noon,  than  decreasing  after  that  hour. 

Our  prevailing  wind  is  the  southwest.  The  southwest 
and  southeast  winds  are  of  about  the  same  velocity ;  the 
southwest  exceeds  the  southeast  in  frequency,  in  the  propor- 
tion of  nearly  2  to  1.  Compared  with  northwest  the  south- 
west is  considerably  more  violent,  and  exceeds  in  frequency 
as  four  to  three  nearly.  The  southwest  is  about  equal  in 
number  to  both  the  northwest  and  southeast,  and  in  aggre- 
gate strength  nearly  equal  to  them  both. 

The  record  of  winds  by  months  makes  April  the  first  in 
number,  and  July  first  in  strength.     October  the  most  calm. 

July,  No.  160  Strength  326 

Aug.,  «     120  "       231 

Sept,  "     154  «       188 

Oct.,  "     107  "        170 

Nov.,  "     112  "       171 

Dec,  ''     137  "        185 

There  is  quite  a  regular  decrease  in  number  of  winds 
from  April,  in  each  direction  to  the  minimum  month,  Octo- 
ber. A  similar  decrease  in  strength  from  July,  the  month 
of  strongest  wind,  to  the  same  month,  October. 

The  only  other  topic  I  have  time  to  prepare  or  care  to 
present  at  this  time  is  the  rain  fall.  This  is  to  be  taken  with 
the  direction  and  strength  of  the  wind  preceding  and  attend- 
ing the  fall.  The  fall  of  snow  and  rain  should  be  studied 
somewhat  independently.  Rain  and  snow  are  formed  upon 
different  principles,  or  in  different  states  of  the  atmosphere, 
but  depend  upon  barometrical  data. 

The  rain  fall  of  a  country  is  one  of  its  most  important  cli- 
matic subjects,  and  vitally  affects  its  value  for  man's  abode. 
Theory  has  claimed  that  man  has  somewhat,  and  may  have 
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Tery  much,  to  do  with  the  amoant  of  rain  fall  in  any  locality. 

I  have  aot  yielded  my  conviction  to  the  claim.     Some  facts 

afforded  by  observations,  which  cover  longer  periods  than 

those  claimed  by  some  theorizors,  do  not  sustain  the  theory. 

The  laws  by  which  the  moisture  ascends  into  the  upper  air 

are  not  under  man's  control,  and  when  the  moisture  has 

gone  up  it  will  probably  obey  the  boy's  cry,  when  he  throws 

up  a  stone,  "What  goes  up  must  come  down." 

Of  the  182  storms  which  have  occurred  during  the  twenty 

months  of  observation  in  this  State. 

wind,  bringing  2.050  in.   rain  or  snow. 
"  .489 

"  .610  " 

4,610  ** 

«  7.390 

16.605 
«  9  670 

11-433 

182 

With  the  exception  of  that  wonderful  storm  of  October 
1869,  it  gives  the  southwest  as  our  stormy  quarter,  the  south- 
east following  closely  in  quantity  of  rain.  The  northwest 
has  been  largely  confined  to  the  winter  months,  they  with 
March  giving  sixteen  out  of  the  twenty-three  from  that 
quarter,  and  the  fall  mostly  in  the  form  of  sno^.  The 
month  in  which  most  rain  and  snow  has  fallen  is  October, 
which  largely  exceeds  any  other  month.  December  follows 
next,  but  quite  a  difference. 

January    has    an    average  of    9}  storms,   giving   1.447   inches. 
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The  j?reat  excess  found  in  October  is  accounted  for  by  the 
special  storm  of  1869,  which  was  6.575,  (for  that  month 
the  one  storm)  giving  more  than  an  average  for  the  month. 
The  average  per  annum  as  thus  observed  is  29.119  inches, 
which  is  somewhat  less  than  the  average  given  to  New  Eng- 
land in  other  general  tables.  Seven  of  these  months  are 
very  uniform  in  the  number  of  storms,  March  and  June 
giving  more  in  numl)er,  but  diflFering  greatly  in  quantity  of 
rain,  while  July,  September  and  November  fall  very  low,  to 
6i,  6,  and  even  5.  This  will  tell  its  own  story  of  that  so 
much  talked  of  ^^  line  storm,"  to  avoid  which  so  many  plans 
are  skillfully  laid. 

One  other  summary  may  be  made  to  enable  us  to  gather 
statistics.  This  is  in  reference  to  the  direction  of  wind  that 
brings  the  rain  fall.  The  wind,  for  several  hours  preceding 
the  storm,  may  have  as  much  to  do  with  it  as  that  which  at- 
tends  the  rain  fall.  Of  about  one  hundred  and  seventy 
storms  fully  recorded,  eighty-two  were  preceded  by  variable 
winds.  Nearly  a  period  of  twenty-four  hours  was  taken  as 
the  period  of  observation  to  note  the  preceding  wind.  The 
variation  is  sometimes  very  great. 

The  wind  that  brings  the  most  storms  is  the  same  that 
attends  the  most,  viz.  the  southwest.  This  has  brought 
fifty-two,  or  nearly  one-half  of  the  remainder  of  the  recorded 
storms. 

The  southeast  is  responsible  for  thirty-six  and  a  calm  for 
twenty-one.  By  counting  in  some  other  wind  as  a  part  of 
the  variable,  and  also  by  counting  only  two,  or  even  three, 
when  the  record  gave  each  about  equal  value  in  causing  or 
preceding  the  storm,  we  find  that  the  north  wind  occurs 
twice,  northeast  eight  times,  east  five,  south  four,  west  fif- 
teen, northwest  seventeen  times  during  about  twenty-four 
hours  preceding  the  storm.     These  are  too  insiguificant  to 
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affect  general  results.  When  we  observe  the  wind,  there- 
fore, varying  frequently,  it  is  just  an  even  chance  that  there 
will  be  a  rain.  Then  a  southwest  wind  and  a  variable  in- 
crease the  chances  three  to  one,  and  adding  a  southeast  four 
to  one.  Casting  out  snow  falls,  which  come  largely  with 
northerly  winds,  and  the  chauces  for  rain  from  these  become 
very  much  greater.  Time  to  collate  these  records  would  en- 
able me  to  give  definite][figures.  ^Such  as  I  have  given,  and 
the  few  attendant  thoughts,  have  been  very  hastily  collected 
and  imperfectly  arranged,  or  at  least  not  so  fully  as  might 
be  done.  Other  facts  could  be  gathered  for  presentation 
and  a  basis  for  generalization,  and  so  for  obtaining  laws. 
For  thus  it  is  that  man  is  to  obtain  knowledge  of  nature's 
laws.  Then  when  known,  he  will  find  he  can  adapt  himself 
to  them,  and  make  them  promote  his  interests. 

It  is  proper  to  add  that  other  means  are  at  hand  to  inter- 
pret weather  signs  and  foretell  storms.  I  have  had  time  to 
notice  but  one.  I  have  done  this  partly  because  the  wind  is 
present  to  the  observation  of  every  person — he  needs  no 
instruments  to  mark  and  measure  this ;  partly  because  the 
record  kept  enabled  me  to  give  facts  and  figures  quite  as 
readily  as  the  records  of  instruments  ;  and  again,  partly  be- 
cause the  records  of  barometer,  hygrometer,  £c.,  might  not 
be  clearly  understood  by  some. 

The  thermometer  has  not  been  generally  recognized  as 
able  to  do  more  than  record  the  temperature  actually  expe- 
rienced. But  in  some  instances  it  seems  endowed  with  a 
true  foreknowledge,  and  it  makes  a  revelation  to  man  of  the 
future.  With  the  forecasting  of  northeast  storms  the 
barometer  seems  to  be  less  acquainted  and  disposed  to  aid. 
But  now  the  thermometer  comes  to  our  assistance,  and  it  is  an 
exceedingly  reliable  index.  The  barometer  and  hygrometer, 
are,  of  course,  largely  relied  upon  for  the  foreknowledge 
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of  storms.  It  is  known  to  all  that  storms  advance  against 
the  wind.  The  overhang  of  the  storm  is  sometimes  very 
considerable  and  gives  its  signs  through  all  the  heavens. 

The  clouds  have  long  had  names  and  characters,  and  have 
been  pretty  good  indicators,  and  men  think  thej  know  the 
meaning  of  cloud  language.     Observation  has  taught  also 
that  storms  have  paths.     The  cars  keep  upon  their  track. 
We  take  the  road  when  we  travel.     So  do  storms.     They 
have  traveled  the  same  road  so  frequently  that  we  can  know 
which  way  they  will  go  next  time.     There  are  thus  well- 
known  highways.     But  if  a  storm  "  gets  oflF  the  track,"  it 
cannot  run  wild  and  lawless.    Two   well-established  laws 
now  direct  its  course,  and  man's  observation  can  tell  where 
the  storm  will  eome.     It  requires,  indeed,  the  telegraph,  but 
man  has  that.     The  atmosphere  is  continually  drifting  about 
as  the  tides  in  vast  waves  of  pressure.     It  will  obey  these 
two  laws :     1.    It  will  move  from  a  point  of  great  pressure, 
and  so  of  a  high  barometer,  to  places  of  less  pressure,  and 
of  a  low  barometer.     2.     A  region  of  aqueous  vapor  is  a 
region  of  a  low  barometer.     A  comparison  now  by  tele- 
egraph  of  hygrometers  and  barometers  will  tell  which  way 
the  air  wave  will  pass ;  this  tells  the  wind,  and  this  with 
accompanying  indications  tells  the  storm.     And  this  can  be 
done  from  two  to  twelve  days  in  advance  of  the  storm. 

Winds  have  a  character  besides  that  derived  from  their 
direction.  They  may  be  warm  or  cold,  wet  or  dry.  This 
will  have  much  to  do  with  a  rain  fall  in  connection  with 
them.  Had  time  permitted,  I  would  have  made  up  the 
records,  showing  how  many  storms  each  wind  had  brought, 
compared  with  the  whole  number  of  winds  from  a  given  di- 
rection. 

A  heavy  burden  of  other  duties  must  be  my  apology  for 
presenting  a  paper  so  evidently  falling  short  of  justice  to  a 
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subject  so  important.  I  can  only  hope  that  it  will  afford 
some  evidence  that  it  is  a  subject  worthy  the  increasing  at- 
tention of  those  who  are  seeking  to  promote  the  material 
interests  of  the  state. 

Replying  to  a  question  from  Hon.  P.  W.  Hyde,  Mr.  Wil- 
liams stated,  in  reference  to  the  published  governmental  fore- 
casts, that  in  his  neighborhood  they  had  failed  but  twice 
since  they  have  been  sent  out.  This  might  not  have  been 
from  real  errors,  but  due  to  mistakes  in  telegraphing. 

Professor  Collier  observed  that  some  failures  were  un- 
doubtedly due  to  telegraphic  errors,  and  some  to  erroneous 
observations  on  the  part  of  observers  not  having  sufficient 
experience,  not  properly  qualified,  or  negligent.  Also  to 
stations  being  sometimes  subject  to  local  influences,  vitiating 
the  value  of  observations.  Making  allowances  for-  all 
these,  the  results  have  been  encouraging  in  the  highest  de- 
gree. 
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COPPEE  MTNTN^G  IN  ORANGE  COUNTY. 

A  PAPEB  READ  AT  THE  MEETIKG  OF  THE  STATE  BOABD  OF  A0BZ- 

CtTLTURE,  AC,   HELD  AT  BURUHCFTOK,  JANtTABT 

a4TH  AND  25th,  1872. 

BY  JOHN  ItOSWELL  FAKNHAM,  BRADFORP.  ' 


Copper  ore  was  discovered  and  known  as  such  as  earlj 
as  the  year  1798  in  the  town  of  Strafford,  in  the  soathers 
part  of  Orange  connty.  About  thirty  years  later  it  was  also 
found  in  considerable  quantities  in  the  southeast  part  of 
Vershire,  the  town  next  north  of  Strafford.  And  twenty 
years  later  a  deposit  of  copper  ore  was  found  at  Pike  Hill 
in  Corinth,  which  lies  next  north  of  Vershire.  At  these 
three  places  mines  have  been  worked  to  some  extent.  There 
are  indications  of  copper  ore  at  various  points  on  the  same 
line  with  the  three  above  mentioned,  but  not  in  quantities  to 
induce  the  opening  of  mines. 

The  mines  at  Strafford  and  Vershire  are  about  six  and 
one-half  or  eight  miles  from  the  Connecticut  river,  in  a  di- 
rect line,  while  the  mine  at  Corinth  is  twelve  and  one-half 
miles  from  the  same  river.  They  are  probably  outcrops  of 
the  same  vein — ^if  it  can  be  said  that  there  is  a  vein  at  all. 

The  three  beds  of  copper  above  named  are  not  in  nearly 
a  right  line  with  each  other,  as  is  stated  in  the  geology  of 
Vermont,  although  they  may  range  nearly  with  the  strike  of 
the  rock  or  direction  of  the  strata  in  that  portion  of  the 
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9fM4.  A  Hne  drawn  from  the  Strafford  mine  to  that  in  Ver- 
shire,  and  thence  to  the  Pike  Hill  mine  in  Corinth,  makes  an 
angle  at  the  Vershire  mine  of  about  155  ^  pointing  to  the 
eadt,  or  opening  to  the  West. 

ThecharacW  of  the  ores  at  all  three  of  the  places  named 
is  nearly  the  same.  The  copper  ore  is  the  yellow  sulphuret 
of  that  metal  mixed  with  iron  pyrites  or  sulphuret  of  iron. 
In  some  places  the  vein  carries  a  very  much  larger  propor- 
tion of  the  latter  ore  than  of  copper. 
**  The  mine  at  Strafford  has  been  wrought  most  of  the  time 
since  its  discovery  for  the  manufacture  of  copperas,  and  as 
that  is  obtained  from  the  sulphuret  of  iron,  the  process  does 
not  come  under  the  head  of  copper  mining,  and  is  not  entitled 
to  mention  here. 

Prom  about  1830  to  1889,  copper  mining  was  carried  on  at 
Strafford  and  smelting  works  were  erected,  but  the  business 
was  found  to  be  unprofitable  and  was  abandoned.  After- 
wards in  working  deeper  for  iron  pyrites  to  be  used  in  the 
manufacture  of  copperas,  richer  deposits  of  copper  ore  were 
found,  and  in  such  quantities  as  to  warrant  mining  for  that 
metal.  A  new  smelting  furnace  was  erected,  and  during  the 
early  part  of  the  war,  when  the  price  of  copper  was  higher 
than  ever  before,  reaching  fifty-five  cents  per  pound  at  one 
time,  the  business  was  pushed  with  a  good  deal  of  energy 
and  was  found  profitable.  At  that  time  the  company  that 
worked  the  mine  employed  about  one  hundred  men. 

But  when  the  war  closed,  and  government  not  only  had 
no  use  for  copper,  but  threw  upon  the  market  almost  two 
years'  stock  of  that  metal,  and  the  shipyards  of  the  country 
were  silent,  the  attempt  to  mine  copper  at  Strafford  was 
abandoned — though  there  is  no  doubt  that  there  are  large 
deposits  of  copper  ore  in  the  town.  All  that  is  needed  is 
capital  and  the  plook  requisite  in  mining. 
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At  tho  present  time  the  Strafford  mine  is  not  worked  for 
the  copper  ore  alone,  nor  for  the  purpose  of  obtaining  that 
ore  to  smelt ;  but  the  proprietors  are  now  making  csopperae 
at  the  mine,  and  are  sending  quantities  of  both  the  iron  atid 
copper  ores  to  Maiden,  Mass.,  to  be  used  in  the  manufacture 
of  sulphuric  acid.  This  acid  is  obtained  from  the  sulphur 
in  combination  with  the  iron  and  the  copper  in  the  sulphur- 
ets  of  those  two  metals. 

So  far  as  worked  the  copper  ore  in  tS^Strafford  mine . 
seems  to  be  in  deposits  or  pockets  as  the  min^fJ^^^"^  ^"®°^» 
but  when  the  shafts  and  adits  are  driven  far  cnougfe"^^^  ^"® 
earth  the  deposit  will  undoubtedly  assume  more  of  th^P"^^" 
ter  of  a  true  vein,  and  the  supply  of  ore  will  be  more  V^' 
form. 

In  the  town  of  Corinth  there  have  been  opened  and 
worked  two  mines,  to  wit :  that  -of  the  Corinth  Copper 
Company  and  that  of  the  Union  Copper  Company.  They 
are  both  upon  what  is  known  as  Pike  Hill,  and  their  entranc- 
es are  within  a  few  rods  of  each  other.  "The  old  mine,"  or 
that  of  the  Corinth  copper  company  as  called  by  the  people 
in  the  vicinity,  has  not  been  worked  since  March  1868,  and 
a  portion  of  one  of  the  adits  has  caved  in.  This  is  the  mine 
spoken  of  in  the  Geology  of  Vermont,  and  for  several 
years,  especially  during  the  war,  was  worked  with  great 
hopes  of  profit,  and  dividends  in  the  end ;  but  in  1867  the 
product  began  to  diminish,  wages  were  high,  the  price  of 
copper  was  low,  and  the  expectations  of  even  the  least  san- 
guine were  disappointed.  At  the  present  time  the  buildings, 
including  the  miners'  houses,  are  going  to  decay,  the  mine 
is  getting  into  a  condition  that  makes  it  dangerous  to  at- 
tempt to  work  it.  The  drills,  boilers  of  the  engines,  crush- 
ing machine,  and  other  personal  property,  have  been  sold 


Digiti 


zed  by  Google 


COPPEB  MINING  IN  ORANGE  COUNTY.  621 

on  execution  at  less  than  a  tithe  of  their  value,  a  portion  of 
the  real  estate  has  been  set  off  on  execution  to  pay  an  attor- 
ney's fees,  and  the  balance,  including  the  mine  itself,  has 
lately  been  sold  on  a  warrant  for  the  collection  of  taxes,  for 
an  amount  less  than  five  hundred  dollars.  And  as  if  this 
were  not  enough  to  discourage  any  further  eflFort,  one  of  the 
stockholders  has  brought  suit  against  the  company,  laying 
his  damages  at  the  modest  sum  of  eighty-seven  thousand 
dollars,  and  put  on  an  attachment  over  all  the  other  incum- 
brances. 

There  is  undoubtedly  copper  ore  enough  to  be  obtained 
from  this  mine,  but  the  company  will  have  to  expend  thou- 
sands of  dollars  before  it  can  be  made  available.  At  the 
present  price  of  copper,  there  is  but  little  hope  of  this  being 
done. 

Since  the  above  was  written,  a  party  in  New  York  has 
taken  a  lease  of  the  mine  for  ten  years,  and  there  is  a  fair 
prospect  of  its  being  opened  again,  the  price  of  copper  hav- 
ing gone  up  fi'om  twenty-six  cents  per  pound  to  thirty-five. 

The  Union  mine,  as  I  have  already  said,  is  but  a  few  rods 
from  the  "  old  mine."  It  is  lower  down  the  hill,  upon  the 
same  vein.  The  entrance  is,  of  course,  on  the  land  of  the 
Union  Company,  and  as  real  estate  boundaries  extend  from 
the  center  of  the  earth  to  the  heavens  above,  these  mining 
corporations  must  each  keep  within  the  boundaries  of  the 
inverted  cone  or  pyramid  that  belongs  to  it. 

When  this  mine  was  first  opened — in  1865, 1  believe — it 
was  with  a  great  blast  of  trumpets  and  gunpowder.  Large 
excavations  were  made  in  the  hill-side,  many  holes  were 
drilled  in  the  solid  ledge  and  about  a  ton  of  gunpowder 
placed  therein.  When  all  was  ready  the  whole  charge  was 
exploded  at  once  with  tremendous  effect.    The  result  of  the 
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explosion  was  to  throw  oat  tons  of  rich  oi^e»  and  bring  to 
light  one  of  the  best  deposits,  or  pockets,  yet^discovered. 

This  company  seemed  to  be  quite  prosperous  for  several 
years,  and,  what  is  extraordinary  in  mining  ezperieace,  it  is 
said  to  have  more  than  paid  expenses   for  some  length  of 
time  from  the  very  first.    The  products  gradually  increased 
until  they  reached  about  two  hundred  tons  per  monih,  if  I 
remember  aright,  and  at  one  time  exceeded  the  amount  pro- 
duced by  the  "old  mine."      Those  were  the  days  of  prda^ 
perity  for  the  Corinth  and  Union  mines,  and  their  saccees 
gave  life  to  all  the  business  of  the  town.     Almost  all  the 
farmers  in  the  vicinity  took  small  jobs  of  drawing  ore  to 
the  R.  B.  depot  at  Bradford  on  the  Passumpsic  road,  whence 
it  was  sent  by  rail  to  tide  water  and  thence  by  vessels  to 
various  smelting  works  in  the  country.     The  distance  to  the 
railroad  is  aboyt  thirteen  miles,  by  a  road  descending  all 
the  way,  so  that  a  team  of  six  horses  or  mules  can  easily 
draw  five  tons  of  ore  to  the  load  in  good  going.     A  copper 
miner's  ton  is  two  thousand  three  hundred  and  fifly-two 
pounds.     In  those  days  of  success,  as  many  as  fifty  horses, 
in  a  single  day,  have  passed  through  Bradford  village  to  the 
depot,  in  teams  of  from  one  to  six  horses,  drawing  from  one 
to  five  tons  of  copper  ore  to  the  load.    The  regular  con- 
tractor's or  the  company's  teams  drew  most  of  it,  but  $3.25 
per  ton  cash  for  freighting  the  ore  to  the  depot  was  a  temp- 
tation to  every  man  who  had  a  spare  day  with  his  team,  and 
consequently  many  of  the  neighboring  farmers  drew  ore  for 
the  companies.     For  a  time  employment  of  this  kind  was 
abundant,  for  the  product  of  the  mines  was  increasing  and 
the  regular  ore  teams  had  more  than  they  could  do.    In 
those  days  of  greatest  prosperity  the  two  companies  em- 
ployed  over  two  hundred  hands,  and  these  men  with  their 
families  were  to  be  supported  ia  a  portion  of  the  eoHntry 
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sparseljr  populated  and  with  few  eonyeniunces  for  obtainiag 
provisions  or  other  neeessaries.  Thb  made  a  good  market 
for  everything  the  fiEurmers  in  the  vicinity  could  raise,  and 
everybody  made  money  but  the  companies  that  owned  the 
mines,  and  the  towns  that  were  compelled  to  build  and  keep 
in  repair  the  roads  over  which  passed  the  heavy  teams  laden 
with  pre. 

But  all  is^now  changed.  Pike  Hill  is  almost  as  quiet  as 
before  copper  ore  was  discovered  there.  The  miners  have 
nearly  all  moved  away,  their  houses  are  empty,  and  the  -en- 
fuies  and  crushers  have  ceased  their  labors. 

The  Corinth  Copper  Company  stopped  work  in  1868,  as  I 
have  already  said.  The  Union  mine,  suffering  from  the  en- 
hanced cost  of  labor  and  the  low  price  of  copper,  and  pos- 
sibly from  their  vein  getting  pinched,  (for  miners  don't  men- 
tion such  drawbacks  till  compelled  to,)  is  now  as  silent  as 
the  ''  old  mine,"  with  the  exception  of  three  or  four  men 
that  the  superintendent  now  has  drilling  and  blasting  in  a 
new  direction,  with  the  hope  of  striking  the  true  vein.  For 
ypur  miner  is  a  man  of  hope.  He  is  always  going  to  strike 
something.  When  he  gets  through  to  the  true  vein  there 
will  be  rich  deposits  of  ore  and  dividends  for  the  stockhold- 
ers. No  man  can  be  a  true  miner  without  a  development  of 
the  organ  of  hope  that  would  astonish  a  professor  of  phre- 
nology. The  superintendent  of  the  Union  mine  still  has 
hope.  The  ^wperintendent  of  the  *^  old  mine  "  had  hope, 
ankd  between  them  and  the  hopeful  offioers  and  directors  of 
tiie  companies,  they  succeeded  in  infusaog  ecune  hope  intp 
the  hearts  of  stockholders  for  a  time.  Th&y  had  hopes  of 
dividends,  but  alas !  for  them,  their  dividends  have  alwayp 
been  assessments.  For  .every  ton  <tf  ore  the  stockholders 
liave4ieenooBQie  <<Hit  of  the  miiie  wwth  thirty^five  dollais. 
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they  have  seen  fifty  dollars  or  more  of  hard  cash  sink  into 
the  same  hole,  where  now  the  solitary  clink  of  a  single  pair 
of  sledges  makes  resound  the  damp  caverns,  mournful  with 
the  old  story  that  hope  deferred  maketh  sick  the  hearts  of 
New  York  capitalists. 

'  I  have  seen  no  reports  of  the  products  of  the  Union 
mine.  I  think  they  have  never  printed  any,  and  conse- 
quently I  can  give  no  statistics. 

The  annual  report  of  the  Corinth  Company  for  the  year 
ending  April,  1864,  gives  some  facts  of  interest.  Actual 
work  on  the  mine  commenced  in  August,  1863,  so  this  re- 
port is  the  first  one  made.  At  the  time  of  making  it  the 
company  were  employing  fifty-two  men  and  boys.  They  have 
mined  three  hundred  and  sixty-nine  tons  of  ore,  probably 
about  ten  per  cent,  ore,  or  a  little  less.  Of  this  amount  they 
have  sold  to  the  Baltimore  and  Cuba  Smelting  and  Mining 
Company  two  hundred  and  forty-four  tons  for  $12,742.88, 
and  have  on  hand  one  hundred  and  twenty-five  tons  worth 
$6,006.25,  making  the  total  value  of  the  product  of  the 
mine  from  August,  1863,  to  April,  1864,  $18,749.13.  The 
ore  jsold  brought  $53.75  per  ton  on  an  average ;  but  the 
per  cent,  of  copper  is  nowhere  given.  It  cost  considerable 
more  to  mine  this  ore  than  was  received  for  it.  The  main 
shaft  had  been  sunk  about  eighty  feet,  and  an  adit  had  been 
driven  about  one  hundred  and  twelve  feet. 

Prom  the  report  of  1866,  or  the  year  ending  January 
23d,  1867,  we  learn  that  the  company  mined  during  the 
year  seventeen  hundred  and  fifty-five  tons  of  eight  and  one 
half  per  cent,  ore,  being  about  one  hundred  and  fifty  tons 
per  month.  They  sold  eighteen  hundred  and  forty-four  tons 
for  $66,583.00  at  prices  varying  from  $19.89  per  ton  to 
$40.80  per  ton,  or  an  average  of  a  trifle  over  $36.00  per  ton. 
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Dnrisg  the  year  they  had  driven  adits  and  sunk  shafts  five 
hundred  and  eight  feet  in  all. 

The  treasurer's  report  for  the  year  shows,  as  do  his  other 
reports,  receipts  from  that  most  onimous  source,  assessments. 
He  further  says  that  the  company  have  at  the  depot  in  Brad- 
ford five  hundred  tons  of  ore,  worth  at  last  year's  prices 
tl5,000.  He  adds  that  the  indebtedness  of  the  company, 
aside  from  salaries,  of  which  none  have  been  paid  for  the 
past  three  years,  is  also  ffl5,000.  It  is  wonderful  how 
easily  debts  can  be  balanced  on  paper.  During  the  year 
the  company  employed  one  hundred  and  seventeen  hands. 
The  same  hopeful  spirit  pervades  the  reports  of  both  these 
years. 

The  president  says  in  his  report  in  1864 :  "The  Board  of 
Directors  feel  satisfied  that  no  copper  mine  yet  discovered 
can  exceed  the  Corinth  in  its  abundance  of  rich  ore,  feas- 
ibility and  cheapness  of  working  and  drainage." 

The  mining  captain,  in  his  report  for  the  same  year,  says, 
in  speaking  of  one  of  the  drifts :  "  It  is  certainly  the  richest 
and  most  productive  drift  I  ever  saw,  in  this  or  any  other 
country."  In  the  report  of  1867,  the  same  mining  captain, 
speaking  of  certain  branches  of  the  vein  of  ore,  says,  "These 
branches  of  the  late  discovery  in  No.  2  adit  produce  good, 
healthy  looking  ore,  but  not  in  sufficient  quantities  at  pres- 
ent to  pay.  Yet  the  indications  will  justify  any  practical 
miner  in  the  opinion  that  these  branches  will  unite  in  the 
dqi>ths"  Those  branches  of  ore  may  havo  united  in  the 
depth,  but  the  pocket  of  the  Corinth  company  was  not  deep 
enough  to  enable  them  to  find  that  productive  depth. 
I^These  two  mines  are  valuable  property,  and  some  day  will 
add  greatly  to  the  wealth  of  Orange  County  and  of  the 
State,  but  they  will  have  to  be  in  the  hands  of  men  who  have 
79 
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the  capital  that  will  enable  them  to  wait  till  the  mines  are 
fully  developed  before  they  can  hope  for  pennanent  profits. 
Both  mines  ought  to  be  owned  by  one  company  and  under 
the  same  management,  for  the  two  are  really  but  one  mine. 
There  have  been  some  efforts  made  to  bring  about  a  ponsol- 
idation  of  the  two,  but  nothing  has  been  accomplished  yet. 
Should  this  take  place  and  the  price  of  copper  continue  as 
favorable  as  at  present,  the  mines  will  be  opened  again  and 
Pike  Hill  will  again  resound  with  the  sledge  and  blast  of 
the  miner. 

It  now  remains  to  speak  of  the  mine  of  the  Vermont  Cop- 
per Mining  Company  in  Yershire.  This  is  the  only  copper 
mine  in  Orange  County  in  operation,  and  one  of  the  few.  in 
the  whole  country.  It  is,  perhaps,  the  only  one,  except  three 
on  Lake  Superior,  and  these  would  have  stopped  long  ago 
did  they  not  produce  native  copper,  and  so  are  independent 
of  the  smelting  furnace. 

The  stockholders  of  this  company  are  mostly  business  men 
of  New  York  City.  The  President,  Hon.  Smith  Ely,  owns 
about  sixty-seven  thousand  shares  of  the  one  hundred  thous- 
and shares  of  the  capital  stock  of  the  company.  F.  A  Palmer, 
President  of  the  Broadway  Bank,  owns  a  large  number  of 
shares  and  is  one  of  the  Directors  of  the  Company.  I  speak 
of  these  men  bec$kuse  it  is  due  to  their  energy  and  courage 
in  risking  capital  that  the  company  has  stood  through  the 
misfortunes  that  have  broken  down  other  companies,  and  is 
now  at  work  doing  a  large  and  I  trust  a  profitable  business. 
President  Ely  has  spent  nearly  all  of  his  time  for  the  last 
seven  years  in  looking  after  the  affairs  of  the  company,  and 
more  is  due  to  him  than  to  any  other  man  for  the  present 
prosperous  condition  of  the  company's  affairs. 

The  strike  of  the  vein  on  which  this  mine  is  situated, 
taken  as  a  whole,  is  nearly  north  and  south ;  but  the  vein  is 
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not  straight.  The  dip  or  angle  the  vein  makes  with  a  hor- 
izontal plane  is  towards  the  east,  and  for  the  first  three  or 
four  hundred  feet  from  the  surface  is  about  80  ^  ,  but  for  the 
last  few  hundred  feet  that  have  been  worked  it  is  only  28  ®  , 
as  I  am  informed  by  Captain  Pascoe,  the  present  mining 
captain.  The  descent  by  the  main  shaft,  which  is  on  the 
vein,  is  so  gradual  that  one  can  as  easily  walk  down  on  the 
ties  of  the  tram-way,  as  down  a  pair  of  stairs. 

The  principal  work  of  the  mine  is  done  by  excavating  the 
rock  on  both  sides  of  the  main  shaft  on  the  vein,  wherever 
the  ore  promises  to  make  it  profitable.  This  is  called 
stoping  in  distinction  from  running  an  adit  or  sinking  a 
shaft.  It  consists  in  taking  out  the  ore  in  successive  offsets 
or  stopes,  not,  however,  in  the  ordinary  position  of  a  stair- 
case, but  as  though  it  were  laid  upon  its  side,  or  at  some 
angle  varying  from  that  as  the  position  of  the  vein  may 
require.  This  enables  several  gangs  of  men  to  work  at 
the  same  time  without  interfering  with  each  other,  and  the 
captain  more  easily  to  measure  and  set  out  the  work. 

The  shafts  are  the  perpendicular  or  nearly  perpendicular 
openings  cut  into  the  solid  rock,  and  crossing  the  vein  at 
different  angles  according  to  its  dip,  or  in  some  cases,  as  in 
the  mine  under  consideration,  running  with  or  upon  the  vein 
itself.  The  main  shaft  is  the  principal  one  of  these  open- 
ings, reaching  from  the  surface  of  the  earth  to  the  bottom 
of  the  mine,  and  through  which  all  the  products  of  the  mine 
arc  raised.  Drifts  are  horizontal  openings  or  passages  from 
the  hill-side  to  the  main  shaft,  or  from  one  part  of  the  mine 
to  another.     Adits  are  drifts  above  the  water  level. 

Work  was  commenced  on  this  mine  prior  to  the  date 
(1858)  of  the  charter  of  the  present  company,  by  Col.  Bin- 
ney,  of  Boston,  and  Isaac  Tyson,  Esq.,  of  Baltimore,  Md., 
at  the  top  or  lead  of  what  is  now  the  main  shaft.     A  cross- 
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cat  adit  was  also  commenced  by  them  near  the  foot  of  the 
hill,  and  driven  in  horizontally  ninety-fonr  feet,  and  aban- 
doned, without  striking  the  vein.  It  was  afterwards  ascer- 
tained that  this  work  was  abandoned  when  within  four  feet 
of  the  coveted  prize. 

Since  1854,  when  the  present  company  commenced  work, 
the  main  shaft  has  been  pushed  down  on  the  vein,  until  now 
it  has  reached  the  depth  of  nearly  nine  hundred  feet  from 
the  surface,  and  a  new  adit  has  been  opened,  higher  up  the 
hill  than  the  abandoned  one,  which  has  been  driven  in  till  it 
reaches  the  main  shaft,  a  horizontal  distance  of  seven  hun- 
dred and  seventy-eight  feet.  The  adit  strikes  the  main 
shaft  at  a  point  about  three  hundred  feet  below  the  surface. 
A  stationary  steam-engine  stands  at  the  junction  of  the 
shaft  and  adit.  A  track  extends  from  the  bottom  of  the 
main  shaft,  up  its  inclined  plane  of  from  23^  to  80^  dip, 
thence  out  through  the  adit  to  the  outer  world.  The  pro- 
ducts of  the  vein  all  pass  over  this  track.  The  engine 
draws  the  car  laden  with  ore  up  to  the  level  of  the  adit,  and 
thence  a  horse,  of  long  experience  in  the  business,  draws  it 
to  the  outside  of  the  hill,  where  a  continuation  of  the  same 
track  takes  it  to  the  dressing  house  at  the  foot  of  the  hill,  a 
distance  of  about  eleven  hundred  feet. 

Work  has -progressed  in  all  directions  from  the  main  shaft 
on  the  vein. 

Usually  one  of  the  heaviest  items  of  expense  in  mining  is 
the  drainage.  But  the  rock  in  which  this  vein  lies  is  so  firm 
that  there  are  but  few  cracks  or  seams  to  allow  the  admission 
of  water,  and  the  expense  of  draining  has  always  been 
slight.  The  apparatus  for  doing  it  is  simply  a  water  tight 
car  holding  several  hogsheads,  into  which  the  water  is  dipped 
from  a  reservoir  blasted  in  the  rock  near  the  bottom  of  the 
mine.    A  few  trips  per  day  of  this  car  drain  the  mine. 
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In  1854  the  compaDy  mined  one  hundred  and  thirty-four 
tons  of  ore,  and  the  product  increased  till  in  1862  it  amount- 
ed to  twenty-two  hundred  and  twenty-four  tons.  In  August 
of  that  year,  the  company  made  their  first  dividend  of  $10,- 
000,  or  two  per  cent,  on  the  nominal  capital  stock.  Divi- 
dends of  the  same  amount  were  made  once  in  three  months 
till  five  had  been  made.  The  president  loaned  the  company 
$10,000  with  which  to  make  the  last  dividend.  The  stock- 
holders were  long  before  familiar  with  the  subject  of  assess- 
ments by  practical  examples.  Soon  after  the  payment  of  the 
last  dividend  the  product  of  the  mine  began  to  diminish,  till 
in  December  1864  it  was  but  forty-seven  tons.  For  nineteen 
months  prior  to  that  date,  the  mines  had  not  paid  expenses. 

Id  the  early  part  of  the  year  1865  there  was  a  good  deal 
of  fault  found  with  the  officers  of  the  company  and  their 
management  of  its  afifairs.  It  was  claimed  that  Captain 
Glonville,  who  for  a  year  or  two  had  been  mining  captain, 
did  not  understand  his  business  and  that  he  had  lost  the 
vein.  The  product  had  been  diminishing  as  above  stated, 
and  the  last  month's  product  of  forty-seven  tons  had  been 
mined  at  a  loss  of  three  thousand  dollars. 

At  the  election  of  officers  in  January  1865  the  obnoxious 
officers  were  removed  and  the  present  managers  were  placed 
in  control.  Captain  Thomas  Pollard,  who  had  formerly 
been  mining  engineer,  was  restored  to  that  position,  and 
Captain  Thomas  Pascoe  was  put  in  charge  of  the  work  un- 
der ground  as  mining  captain.  These  men  that  we  have 
mentioned  are  all  Cornish  men  and  old  miners  in  the  copper 
region  of  Cornwall,  England. 

Pollard  said  that  the  main  vein  lay  to  the  west  of,  or  un- 
derneath the  branch  that  Glonville  had  been  at  work  upon 
and  parallel  to  it.  To  reach  the  true  vein  was  of  course  the 
only  salvation  of  the  company.     He  claimed  there  was  a 
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fault,  or  heave,  as  he  termed  it,  in  the  vein,  and  Glonville 
had  been  misled  by  a  slight  branch.  A  hor^e  stood  in  the 
way,  as  the  Cornish  men  say,  meaning  a  dike,  I  suppose. 

While  the  miners  were  quarreling  about  false  and  true 
veins,  horses  of  rock  and  saddles  of  ore,  the  officers  and 
stockholders  of  the  company  got  by  the  ears,  and  began  to 
sue  and  enjoin  one  another  in  a  vein  that  proved  a  rich  de- 
posit for  tho  lawyers,  and  might  have  proved  fatal  to  the 
interests  of  the  company,  had  not  the  plucky  new  president 
stepped  into  the  breach  and  bought  out  all  the  quarrelsome 
stockholders,  at  an  outlay  of  nearly  two  hundred  thousand 
dollars.  Before  this  was  done,  however,  Capt.  Pollard,  in 
pursuance  of  his  theory,  cut  through  the  foot  wall  or  floor 
of  the  main  shaft,  in  four  different  places,  and  the  result  was 
just  as  he  had  predicted.  At  one  point  he  struck  a  large 
and  rich  part  of  the  vein  in  going  four  feet,  and  at  the  other 
points  he  found  the  vein  in  cutting  a  very  short  distance. 
The  main  vein  or  deposit  was  underneath  or  west  of  the  main 
shaft,  which  had  been  supposed  to  be  on  the  vein.  The  pro- 
duct of  the  month  of  January,  1865,  in  which  these  cross- 
cuts were  made,  was  one  hundred  and  four  tons  of  ore, 
and  the  amount  continued  to  increase,  until  in  1867  it 
reached  five  hundred  tons  of  ten  per  cent,  ore  per  month, 
and  the  product  at  the  present  time  is  even  more  than  that. 

This  new  deposit,  thus  fortunately  struck  by  Capt.  Pol- 
lard, was  in  some  places  seventeen  feet  thick,  and  bore  some 
resemblance  to  a  simple  bed  or  pocket  of  ore,  but  it  was  an 
immense  one.  From  this  point  the  company  have  %tap$d 
north  nearly  as  far  as  their  property  extends,  have  gone 
somewhat  to  the  south,  have  pushed  the  main  shaft  down  or 
towards  the  east,  and  have  worked  the  under  or  parallel 
shaft  upwards  or  towards  the  west,  and  in  all  directions 


tized  by  Google 


Digitiz 

\  ^ 

i.J 


COPPER  MINING  IN   ORANGE  COUNTY.  681 

they  find  ore.  They  are  also  working  on  the  bed  of  the 
adit.    The  supply  seems  inexhaustible. 

The  pure  ore,  sulphuret  of  copper,  contains  about  thirty 
per  cent,  of  copper,  but  the  material  that  is  blasted  and  re- 
moved from  the  mine,  taken  as  a  whole,  contains  only  about 
three  per  cent.  This  mass  is  made  up  of  the  rock  in  which 
the  vein  lies,  iron  pyrites,  or  mundic,  as  the  miners  term  it, 
and  the  copper  ore  itself.  The  coarser  mass  of  worthless 
rock  is  thrown  aside  at  the  mouth  of  the  mine,  while  the 
rest  is  taken  to  the  dressing  house,  where  it  is  broken  and 
separated,  and  the  ore  assorted  so  that  when  fitted  for  mar- 
ket it  contains  about  ten  per  cent,  of  copper. 

There  are  employed  under  ground  about  one  hundred  and 
fifty  men.  Work  is  kept  up  all  the  time  by  different  gangs 
of  hands.  Night  and  day  are  unknown  a  thousand  feet 
under  grotmd.  The  feeble  glimmer  of  the  miner's  lamp 
barely  serves  to  make  the  darkness  visible  to  eyes  unaccus- 
tomed to  such  intense  blackness,  made  dusky  and  more  im- 
penetrable by  the  smoke  from  the  frequent  blasts. 

At  first  thought  this  business  would  seem  to  be  unhealthy, 
but  I  am  satisfied  that  it  is  not  so  to  any  great  extent.  There 
are  no  foul  gases  generated  in  a  copper  mine,  like  the  fatal 
fire  damp  of  the  coal  mine.  With  fair  ventilation,  the 
smoke  from  the  powder  used  in  blasting  is  soon  removed. 
At  one  time,  several  years  ago,  the  workmen  were  troubled 
by  the  accumulation  of  carbonic  acid  gas.  There  was  then 
but  a  single  shaft,  and  this  poisonous  gas  gathered  in  dan- 
gerous quantities  at  the  bottom.  The  men  began  to  fall  sick 
at  the  stomach,  and  some  boys  vomited  and  fell  down.  The 
older  miners  understood  at  once  the  trouble,  and,  shouting 
for  all  to  follow,  started  for  the  open  air.  Some  were  gen- 
erous enough  and  had  strength  sufficient  to  help  the  fallen, 
until  they  were  met  by  firesh  men  who  came  in  at  the  risk  of 
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their  lives,  as  miners  will  always  do,  and  relieved  them. 
One  man  carried  a  lifeless  boy,  not  his  own,  until  he  him- 
self fell  down,  choked  hj  the  fatal  vapor.  Fortunately 
none  lost  their  lives.  After  this  for  a  time  the  mine  was 
worked  only  nights,  when  the  cool,  pure  air  of  the  evening, 
settling  into  the  deep  shafts,  drove  out  the  warmer,  poison- 
ous air.  Capt.  Pollard,  as  soon  as  he  came,  devised  an 
ingenious  and  cheap  plan  for  ventilating  the  mine,  which  was 
in  use  until  the  two  nearly  parallel  shafts  obviated  the  ne- 
cessity of  any  such  contrivance.  He  made  a  long  wooden 
tube,  a  foot  square,  reaching  from  the  bottom  of  the  mine  to 
the  mouth  of  the  furnace  or  fire-box  or  steam-engine,  and 
thus  produced  a  draft  that  thoroughly  ventilated  the  mine, 
and  there  has  been  no  trouble  since. 

The  temperature '  never  changes  at  such  depths,  and  it  is 
impossible  to, get  an  old  miner  to  work  in  the  open  air  in  the 
heat  of  summer  or  cold  of  winter.  He  prefers  the  even  tem- 
perature under  ground.  Miners  have  not  the  brown  com- 
plexion given  by  the  rays  of  the  sun  or  the  winds  of  March. 
But  their  countenances  are  raddy,  clear  and  healthy.  And 
no  Vermont  woodsman  swings  his  axe  with  the  vigor  and 
true  aim  with  which  the  Cornish  miner  wields  his  sledge. 
In  the  mine,  among  its  anomalies,  three  men  are  called  a 
pair,  meaning  a  pair  of  strikers  and  one  man  to  hold  the 
drill.  It  is  interesting  to  watch  such  a  pair  at  their  labor. 
The  small  miner's  lamp,  set  upon  a  stake  or  fastened  against 
the  wall  with  a  lump  of  clay,  sheds  its  faint  light  upon  the 
top  of  the  drill,  which  the  alternate  strokes  of  the  heavy 
sledge  drive  rapidly  into  the  softer  vein  of  ore.  The  hold- 
er turns  the  drill  between  the  strokes.  To  one  looking  upon 
these  workmen  for  the  first  time,  the  danger  to  which  the 
holder's  hands  are  exposed  seems  so  great  that  he  involun- 
tarily cringes  at  each  stroke.     But  such  accidents  do  not 
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happen.  Miners  never  miss  a  stroke,  and  the  aim  is  jnst 
as  true  and  the  stroke  as  sure  when  the  drill  is  being  driven 
vertically  through  the  hanging  wall  as  when  going  directly 
down  through  the  foot  wall,  or  in  a  horizontal  direction, 
for  the  drill  is  driven  in  all  directions  and  at  all  angles. 
This  continued  use  of  the  muscles  of  the  arms  and  shoulders 
makes  the  miners  broad  shouldered  and  deep  chested,  and 
gives  them  wonderful  strength  across  the  loins,  while  their 
lower  limbs  suffer  from  want  of  exercise  and  are  not  devel- 
oped to  the  same  Herculean  proportions. 

The  miners  work,  some  of  them  by  the  day,  but  most  .of 
them  on  shares,  or  "oft  tribute,"  as  they  term  it.  After  the 
Btoping  ground  is  prepared  by  the  company,  the  minors 
make  a  contract  with  the  captain  of  the  mine  to  take  out 
the  ore  for  a  certain  share  of  what  it  may  be  worth  when 
it  is  ready  for  market.  Whatever  the  miner's  hopes  may  be 
at  this  time,  he  conceals  them  and  drives  as  hard  a  bargain 
with  the  captain  as  possible.  And  as  the  miner  has  been  at 
work  upon  the  ground  all  the  time  he  is  in  a  condition  to 
better  judge  what  profit  a  certain  number  of  fathoms  of 
rock  will  pay  than  the  captain,  unless  the  latter  thoroughly 
understands  his  business.  The  miners  simply  perform  the 
labor ;  the  company  furnishes  drills,  sledges,  lamps,  oil,  pow- 
der and  fuse.  Lucky  tributers  have  made  as  much  as  ond  hun< 
dred  dollars  per  week  in  the  Vermont  ^mino,  though  the 
average  earnings  of  experienced  miners  does  not  vary  much 
from  two  dollars  per  day. 

The  rock  and  ore  are  all  removed  from  their  places  by 
the  force  of  gunpowder.  The  Vermont  company  are  now 
using  about  seventy  kegs,  of  twenty-five  pounds  each,  per 
month.  With  this  amount  of  powder  they  remove  on  an 
average  about  fifteen  hundred  tons  of  rock  per  month,  or 
80 
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about  eigbteea  thoosaud  tons  per  annum.  This  amount  is 
reduced  to  about  six  thousand  tons  of  ten  per  cent.  ore. 

About  half  the  amount  now  mined  is  hoisted  from  the 
bottom  of  the  mine  by  the  stationery  engine,  and  then  drawn 
out  tiirough  the  adit,  and  the  other  half  is  taken  out  from 
the  vein  nearly  on  a  leyel  with  the  adit  and  thus  the  expense 
of  hoisting  is  avoided.  The  same  car  that  brings  the  ore 
from  the  bottom  of  the  mine  runs  down  the  inclined  plane 
by  its  own  weight  to  the  dressing  house,  where  the  ore  is 
fitted  for  the  market  or  for  smelting.  It  is  dressed  by  being 
broken  into  pieces  about  the  size  of  a  small  butternut,  and 
the  good  is  separated  from  the  cbeap  or  waste  ore  by  hand. 
This  work  is  done  to  a  great  extent  by  boys,  aud  they  at- 
tain a  remarkable  degree  of  skill  in  it.  They  will  dress  a 
mess  of  ore  to  any  required  per  cent.  The  ^er  portions 
of  the  ore,  that  cannot  be  economically  separated  by  hand, 
are  washed  or  separated  by  water,  the  heavier  copper  ore 
sinking  to  the  bottom,  and  the  lighter  rock  and  iron  pyrites 
being  washed  oflF.  Prom  the  dressing  house  the  ore  is  taken 
to  the  railroad  depot,  if  designed  for  market. 

At  present  there  is  no  market  for  copper  ore.  The  smelt- 
ing furnaces  at  Point  Shirley  near  East  Boston,  at  Bergen- 
port,  N.  J.,  and  at  Baltimore,  Md.,  where  formerly  the  ore 
fron)  the  mines  in  Orange  County  was  smelted,  are  all  closed. 
The  furnaces  of  the  Verm  mt  company  at  Vershire  are  the 
only  ones  in  the  whole  country  that  are  doing  any  business, 
except  Crocker's  smelting  works  in  'New  Bedford,  Mass. 

About  five  years  ago  the  proprietors  of  the  Vermont 
mine,  thinking  that  they  might  more  profitably  smelt  their 
ores  than  to  sell  them,  erected  six  blast  furnaces  for  that 
purpose,  and  have  kept  them  in  operation  most  of  the  time 
since.  The  ore  of  this  mine  requires  no  flux,  and  the  com- 
pany are  independent  in  this  respect.    The  richer  foreign 
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ores,  the  carbonates,  that  the  Baltimore  and  Ouba  Smelting 

Company  worked  when  their  furnaces  were  active,  could  not 

be  smelted  without  ore  from  these  mines,  or  of  a  similar 

character,  as  a  flux.     At  one  time  that  smelting  company 

paid  more  for  Orange  County  ores,  to  be  used  as  a  flux,  than 

the  copper  they  produced  was  worth. 

When  copper  ore  was  prepared  for  market  it  was  dressed 

to  nine  or  ten  per  cent.,  that  is,  the  mass  of  ore  sent  to  mi^- 

ket  contained  that  per  cent,  of  copper ;  bat  now  that  the 

ore  is  smelted  at  home  it  does  not  require  to  be  dressed  to  so 

high  a  per  cent.    It  is  more  economical  to  smelt  it  at  six  or 

f 
.  seven  per  cent. 

^Since  the  erection  of  the  smelting  furnaces  the  dressed 
ore  is  taken  from  the  dressing  house  to  the  roasting  beds 
along  a  tram-way  which  runs  upon  trestle  work  over  the 
beds,  upon  which  it  is  dumped  with  little  labor  or  expense. 
The  process  of  roasting  13  very  simple,  not  unlike  the  burn- 
ing of  a  coal-pit.  A  layer  of  wood,  less  than  a  foot  in  thick- 
ness, is  placed  over  the  ground  the  size  of  the  required  bed. 
Above  this  is  placed  the  coarser  ore  to  the  depth  of  foar  or 
five  feet.  After  these  piles  of  ore  are  built  in  the  proper 
shape,  the  whole  is  covered  with  a  layer  of  fine  ore,  in  the 
same  manner  and  for  nearly  the  same  purpose  that  the  prim- 
itive coal  pit  is  covered  with  earth.  There  arc  usually  about 
three  hundred  tons  of  ore  in  a  pile.  After  being  prepared 
in  this  manner  the  wood  is  set  on  fire  at  each  end  and  grad- 
ually the  whole  mass  of  sulphur  contained  in  the  ore  ignites 
to  a  partial  extent,  though  very  slowly,  and  long  after  the 
wood  is  consumed  the  process  goes  on.  It  usually  takes 
about  three  months  to  roast  a  lot  of  ore,  and  the  company 
have  from  two  thousand  to  three  thousand  tons  undergoing 
thd  process,  all  the  time.  This  operation  drives  off  about 
twenty  per  cent,  of  the  sulphur,  in  the  form  of  sulphrn'oua 
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acid  gaS)  though  the  mass  of  ore  weighs  no  less  than  when 
the  process  commences.  This  is  doubtless  due  to  the  ab- 
sorption of  moisture  by  the  ore  during  the  three  months  of 
exposure  to  the  weather.  For  some  reason  the  roasting 
can  be  better  and  faster  done  in  winter  than  in  summer. 
The  gases  that  arise  from  this  process  destroy  vegetation  in 
the  vicinity  and  must  be  unhealthy  for  man.  There  also 
arise,  during  the  roasting  process,  fumes  of  arsenic,  small 
quantities  of  which  are  found  mixed  with  the  other  ores. 

At  one  time  a  proposition  was  made  to  the  company  and 
some  experiments  wore  made  to  roast  the  ores  more  rapidly 
than  by  the  method  above  described.  A  party  proposed  to 
erect  furnaces  for  that  purpose,  with  the  des^  of  saving 
the  sulphurous  acid  and  of  using  it  in  the  manufacture  of 
sulphuric  acid  and  various  fertilizers.  The  propos'ition  look- 
ed very  feasible  for  a  time  and  promised  to  be  proJToJble  to 
all  parties  concerned,  as  well  as  a  great  benefit  to  the  }y^^' 
ing  community  in  that  part  of  the  State.  But  it  turned  olt 
to  be  a  humbug. 

After  the  ore  is  roasted,  as  above  described,  it  is  taken  by 
a  car  along  a  continuation  of  the  same  track  to  the  smelting 
furnaces  abuut  a  fourth  of  a  mile  distant,  and  is  landed  at 
the  feed  door  of  the  furnaces.    The  car  runs  upon  a  plat- 
form on  a  level  with  the  mouth  of  the  furnaces  and  discharg- 
es its  load  without  the  use  of  the  shovel.    There  are  six  of 
these  furnaces  in  a  slate  covered  brick  building,  sixty-two 
feet  wide  and  one  hundred  and  two  feet  long.     Three  of 
the  furnaces  blast  at  a  time,  night  and  day,  for  a  week,  while 
the  other  three  are  cooling  off  and  being  re-lined  with  fire 
brick  and  thus  prepared  for  another  week  of  terrific  heat. 
The  fuel  used  is  coke,  which  is  thrown  into  the  furnaces  in 
layers  alternately  with  the  ore.    The  coke  is  consumed  while 
the  whole  mass  of  ore,  rock  and  metal,  is  reduced  to  a  liquid 
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by  the  inteDse  heat  produced  by  the  blast,  and  gradually 
settles  to  the  bottom  of  the  furnace.  When  a  suflScient 
amount  of  this  melted  material. has  accumulated,  a  hole  is 
drilled  in  front  and  the  liquid  is  allowed  to  run  out  into  a 
cavity  made  in  the  sand.  As  this  cavity  fills  up  the  metallic 
portion  of  the  molten  mass,  containing  the  copper,  settles 
to  the  bottom,  while  the  melted  rock  or  slag  floats  upon  the 
surface  and  overflowing  runs  off  and  is  thrown  away.  These 
metal  materials  are  all  of  the  same  brilliant  hue,  but  the 
slag  does  not  flow  as  readily  as  the  metal,  and  the  workman 
easily  marks  the  difference.  As  soon  as  there  is  a  sufficient 
accumulation  of  the  metal  containing  the  sought  for  copper 
at  the  bottom  of  the  sand  pit  or  crucible,  an  iron  rod  is 
thurst  though  the  side  near  the  bottom  and  the  contents 
drawn  off  till  nothing  but  slag  or  dross  remains,  when  the 
outlet  is  plugged  up  and  the  sand  pit  fills  up  again  from  the 
furnace.  The  metal  flows  out  upon  the  surface  of  the  ground 
made  smooth  for  that  purpose  and  cools  in  a  large  sheet 
about  ^xl  inch  in  thickness.  This  is  called  mat  or  regulus, 
an^^ontains  about  forty  per  cent  of  copper. 
i^Thc  melted  material  is  flowing  from  the  furnace  all  the 
^'^^time  after  it  is  once  started,  and  the  mat  is  drawn  off  as 
oftea  as  occasion  may  require.  This  process  goes  on  till 
the  furnace  lining  of  fire  brick  is  burnt  out,  or  for  a  week. 
At  this  stage  of  the  process  one  hundred  tons  of  ten  per 
cent,  ore  are  reduced  to  twenty-five  tons  of  mat.  This  still 
cBntains  a  large  amount  of  sulphur,  as  well  as  iron  and 
rock.  The  mat  is  now  broken  to  small  pieces  by  sledges, 
and  taken  to  the  roasting  kilns.  These  look  like  a  series 
of  horse  stalls  on  each  side  of  the  kiln-house,  separated  by 
brick  partitions,  each  kiln  having  a  grate  at  the  bottom.  A 
little  wood  is  placed  upon  the  grate,  and  the  broken  mat  is 
placed  above  and  roasted,  in  a  manner  somewhat  similar  to 
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the  first  process,  though  for  a  much  shorter  time.  This  ii 
repeated  three  times.  Seventy-five  per  cent,  of  the  sulphur 
contained  in  the  mat  is  thus  driven  ofiT.  I  need  not  assure 
you  that  there  is  a  flagrant  odor  of  brimstone  in  a  building 
containing  twenty  or  more  of  such  kilns. 

Notwithstanding  the  amount  of  sulphur  thus  dissipated, 
the  metallic  mass  is  said  to  weigh  the  same  as  before  being 
roasted  this  second  time.     The  metal  now   contains  sixty 
per  cent,  of  copper.     This  sixty  per  cent,  metal  is  again 
taken  to  the  furnaces  and  melted  as  before,  and  the  dross  or 
slag  allowed  again  to  flow  from  the  surface  of  the  fiery  mass. 
After  the  slag  has  run  off  to  a  certain  extent,  tho  workmen 
dip  ofiT  from  the  top  the  impure  and  lighter  metal,  and  send  it 
back  to  go  through  the  process  again,  while  they  leave  at  the 
bottom  of  the  sand  pit  nearly  pure  copper  in  a  melted  state. 
The  copper  is  then  dipped  into  iron  moulds  containing  about 
two  hundred  and  twenty-five  pounds  each,  and  thus  "^e  hare 
pig  copper,  ready  for  market,  and  in  this  form  it  is  sold  by 
the  Vermont  Copper  Mining  Company.     It  is  about  ninety- 
five  per  cettt.  metal,  and  requires  another  process  to  refine  to 
make  pure  or  ingot  copper. 

The  furnaces  of  this  company  are  now  turning  out  ov/k  ' 
hundred  thousand  pounds  per  month,  of  pig  copper,  or^fty 
tons,  of  two  thousand  pounds  to  the  ton.  This  is  now 
(January,  1872,)  bringing  twenty-six  cents  per  pound,  and 
finds  a  ready  sale.  Thus  the  product  of  the  mine  is  aboat 
$26,000  per  month,  or  over  $300,000  per  annum.  (Since 
writing  the  above,  the  price  of  copper  has  been  up  to  thirty- 
five  cents  per  pound.) 

There  are  employed,  in  all,  about  the  mine  and  works, 
throe  hundred  men  and  boys.  These,  with  their  families, 
make  a  village  of  nearly  one  thousand  persons.  The  miners 
are  not  the  most  desirable  population,  in  some  respects,  but 
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they  are  hardy  laborers,  and  usually  temperate.  They  have 
lately  built  a  Methodist  and  a  Catholic  church,  and  govern- 
ment has  established  a  new  post-office  there,  named  Ely, 
from  'the  president  of  the  company.  Very  much  of  the 
success  of  the  company,  since  they  began  to  smelt  their  ores, 
is  due  to  the  skill  and  business  tact  and  energy  of  Wm.  H. 
Long,  Esq.,  and  his  brother,  Daniel  Long,  Esq.  These  gen- 
tlemen were  for  years  connected  with  the  Revere  Copper 
Works,  at  Point  Shirley,  and  thoroughly  understand  the 
business. 

The  mine  and  works  connected  with  it  are  about  eight 
miles  from  the  station  on  the  Passumpsic  Railroad,  and  the 
Vermont  Company  employ  half  a  dozen  six-horse  teams  all 
the  time  in  drawing  fuel  from  the  station  and  returning  the 
product  of  the  mines. 

Two  years  ago  the  company  experimented  some  with  peat 
as  fuel.  They  became  satisfied  that  tbey  could  smelt  with 
it  and  expended  several  thousand  dollars  in  erecting  build- 
ings and  the  purchase  of  machinery  and  in  the  manufacture 
of  peat.  But  the  bed  of  peat  that  they  commenced  on  was 
80  small  that  it  soon  gave  out  and  the  experiment  was  a 
failure  as  to  profit.  But  it  was  demonstrated  that  all  the 
processes  of  smelting  may  be  carried  on  with  peat,  and  some 
of  them  to  a  much  better  advantage  than  with  any  other 
fuel.  It  must  be  caked  to  drive  out  the  gases  before  it  can 
be  used  in  a  blast  furnace.  That  can  Be  easily  done  in  kilns 
of  brick  built  for  the  purpose.  The  peat  that  the  company 
manufactured  cost  them  much  more  per  ton  than  it  would 
had  there  been  an  abundance  so  that  the  manufacture  could 
have  been  continued  long  enough  for  a  fair  trial.  The 
question  of  fuel  and  its  transportation  is  to  settle  the  success 
of  the  undertaking. 

The  present  condition  of  affairs  connected  with  the  Ver- 
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moDt  Copper  Mining  Company  look  flattering  indeed.  But 
how  long  this  will  last  no  one  can  say.  The  vein  may  run 
out,  the  prices  of  copper  may  be  down.  It  is  three  years 
since  a  dividend  has  been  paid,  and  there  have  been  but  six 
in  all,  amounting  to  $150,000.  Five  were  paid  in  1862  and 
1868,  of  two  per  cent,  each,  and  one  in  1869,  of  twenty 
per  cent.  (Since  this  article  was  read  at  Burling-ton  there 
has  been  another  dividend  of  six  per  cent.,  yielding 
$30,000.) 

The  nominal  capital  of  the  company  is  $500,000,  divided 
into  one  hundred  thousand  shares  of  five  dollars  each. 
Some  of  the  stock  cost  its  owners  less  than  a  dollar  per 
share.  To  them,  if  they  have  never  paid  assessments,  the 
dividend  of  1869,  twenty  per  cent,  on  the  par  value,  or  one 
dollar  per  share,  was  on  the  whole  quite  remunerative  and 
must  have  been  satisfactory.  But  the  trouble  is  that  is  the 
only  one  of  the  kind.  Others  of  the  stockholders  have  paid 
nearly  the  par  value  for  their  stock  and  assessments  besides. 
To  them  a  delay  of  from  three  to  five  years  between  divi- 
dends is  rather  tantalizing. 

I  speak  of  these  matters  because  the  question  of  copper 
mining,  as  of  other  mining  in  Vermont,  is  simply  a  matter 
of  dollars  and  cents.  If  parties  carrying  on  that  business 
can  make  it  profitable,  they  will  prosecute  it ;  if  not,  they 
will  abandon  it.  The  first  question  with  New  York  capital- 
ists is — "What  dividend  will  it  pay?" 

I  have  thus  in  a  very  crude  manner  stated  some  of  the 
bare  facts  connected  with  copper  mining  in  Orange  county. 
Very  much  more  of  interest  might  be  said  and  ought  to  be 
on  an  occasion  like  this.  What  I  have  written  has  been  in 
the  intervals  of  business  and  in  a  limited  time,  and  only 
serves  to  hint  at  some  matters  of  interest  east  of  the  moun- 
tain. 
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A    PAFEB   PREPABED    FOB  THE    MEETING    OF  THE   BOABB    AT 
NEWPOBT,  ATTG.  6TH  AND  7TH,  1872, 

BY  HON.  E,  P.  COLTON,  IRASBUBGH. 


The  existence  of  this  mineral  in  the  serpentine  ranges  of 
the  Missisquoi  valley  has  been  known  for  several  years. 
Fragmentary  masses  were  first  found  on  the  surface,  and  in 
drift,  but  the  quality  of  the  ore  was  not  determined  until  the 
late  Prof.  Adams  was  in  the  valley,  during  the  progress  of 
the  geological  survey  of  the  State.  It  was  first  found  in 
place,  in  the  eastern  part  of  Jay,  at  which  point  two  open- 
ings were  made,  and  several  tons  of  ore  taken  out  and  sent 
to  England.  This  ore  was  found  to  be  very  rich,  and  the 
parties  who  owned  the  deposit  anticipated  splendid  results 
when  the  property  should  be  developed. 

The  ores  at  this  place  are  found  in  imbedded  masses,  and 
have  no  distinct  veins,  or  lodes,  and  may  be  seen  for  two  or 
three  miles  out-cropping  in  the  serpentine  ledges,  in  pockets 
containing  from  a  few  pounds  to  several  tons.  Very  mu^h 
of  this  range  of  rock  is  covered  with  timber  and  soil,  so  that 
there  are  but  occasional  out-crops  where  the  ores,  if  any  ex- 
ist, can  be  seen.  Some  of  these  ores  were  taken  to  the 
smelting  furnace  at  Troy,  and,  because  no  metal  resulted 
from  the  smelting,,  the  ores  were  pronounced  manganese. 
On  the  hill,  north  of  Mr.  Kennedy's,  near  the  village  of 
81 
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South  Troj,  and  near  the  specular  iron  bed,  chromic  iron 
was  found  by  the  miners  and  thrown  away  as  useless.  Good 
specimens  may  now  be  picked  up  there  which  look  as  fresh 
as  when  taken  from  the  bed.  No  effort  has  been  made  to 
mine  this  ore  at  that  place,  so  that  we  are  unable  to  say  how 
the  ores  are  deposited  in  the  rock, — that  is,  whether  in  lay- 
ers, pockets,  or  lodes.  Very  much  of  this  range  is  covered 
with  timber  and  bushes,  so  that  if  extensive  quantities  are 
deposited  there,  they  are  now  unknown. 

On  a  serpentine  bluff  half  a  mile  from  the  village  of 
South  Troy,  on  land  owned  by  Mr.  Smalley,  was   an  out- 
crop of  chromic  iron,  which  was  discovered  several  years 
since,  but  was  not  worked  till  the  summer  of  1871,    when 
fourteen  tons  were  taken  from  that  locality.    The  rock  com- 
posing the  bluff  is  a  chloritic  serpentine,  having  an  irregu- 
lar stratification  or  rift,  traceable  in  a  northeasterly  direc- 
tion from  the  face  of  the  cliff.     The  out-crop  of  the  ore 
may  be  traced  some  distance  along  the  ledge,  appearing  in 
irregular  masses  of  all  shapes,  usually  along  and  in   the 
seams  of  the  rock.     The  deposit  has  been  worked  but  a  few 
feet  from  the  surface,  the  ore  appearing  to  run  out,  so  that 
there  are  but  three  or  four  places  where  it  is  seen,  and  there 
it  is  in  masses  of  from  two  to  four  inches  thick  and  from  one 
to  four  feet  long.     These  ores  appear  in  masses  or  pockets, 
and  not  veins  or  lodes. 

In  the  town  of  Westfield,  on  both  sides  of  the  river 
where  the  serpentine  ranges  crop  out,  the  ore  has  been 
found,  and  during  the  summer  of  1871  over  one  hundred 
tons  were  sent  off.  On  the  east  side  of  the  river,  on  land 
owned  by  Mr.  Bryant,  over  forty  tons  were  taken  from  one 
place.  Here  the  rock  is  pure  green  serpentine,  having  as- 
bestos and  picrosmine  in  places  nlong  the  range.  The  ex- 
cavation for  the  ore  has  been  made  but  a  few  feet  into  the 
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rock,  the  ore  having  very  much  the  appearance  as  at  the 
places  above  described.  The  range  between  this  place  and 
Smalley's,  at  South  Troy,  is  covered  with  timber  and  small 
shrubbery,  so  that  it  is  impossible  to  make  any  examination, 
but  there  are  in  all  probability  occasional  out-crops  of  the 
ore  between  the  two  points.  On  the  opposite  side  of  the 
river,  on  land  belonging  to  Miller,  appears  an  out-crop  of  the 
ore  which  is  about  two  feet  square,  and  a  short  distance  west 
on  the  opposite  side  of  the  highway  it  appears  in  a  seam  of 
the  rock.  About  one  hundred  rods  south  and  west  of  the 
highway  the  range  rises  so  as  to  form  a  hill  fifty  or  sixty 
feet  high,  having  on  the  westerly  side  a  mural  front  extend- 
ing for  ten  or  twelve  rods,  which  is  from  twenty  to  twenty- 
five  feet  high.  At  this  point  the  rift,  or  stratification,  runs 
in  northeast  and  southwest  directions  and  at  an  angle  of 
from  thirty  to  forty  degrees  from  the  face  of  the  cliff.  The 
seams  are  much  contorted,  and  so  far  as  excavations  are 
made,  fall  nearly  perpendicular  into  the  rock.  The  masses 
of  ore  found  in  this  place  were  in  the  seams,  and  in  pock- 
ets, and  could  be  seen  along  the  face  of  the  cliff  for  several 
rods,  and  at  right  angles  to  the  stratification  for  fifty  or 
sixty  feet.  The  top  and  side  of  the  out-crop  have  been  cut 
off  or  ground  down  by  the  drift  agency,  so  that  the  ore  ex- 
posed on  the  face  of  the  cliff  showed  the  size*  of  each  pocket 
or  mass.  Work  was  commenced  here  during  the  summer 
of  1871,  and  the  face  of  the  rock  for  several  rods  broken 
off  by  powder  blasts,  to  from  four  to  six  feet  from  the  orig- 
inal front.  During  the  summer  of  1872  a  shaft  has  been 
put  down  at  the  north  end  of  the  works,  which  has  reached 
the  depth  of  twenty-five  feet,  and  horizontal  adits  are  being 
driven  from  the  shaft  in  two  directions,  following  masses  of 
the  ore.  From  a  serpentine  out-crop  on  land  belonging  to 
Alfred  Miller,  half  a  mile  south  of  the  last  named  location, 
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a  few  hundred  pounds  of  ore  were  taken  from  the  surface, 
and  on  the  next  lot  south,  on  what  is  known  as  the  Dea. 
Page  place,  about  fifteen  tons  were  taken  from  a  pocket 
which  appeared  at  the  surface.  This  last  named  locality 
was  thought  to  be  the  richest,  or  to  contain  more  of  the  ore 
than  any  others  where  developments  have  been  made. 

The  position  of  the  ore  in  all  places  where  examined  was 
very  much  the  same  ;  it  was  in  irregular  masses,  or  pockets, 
and  nowhere  appeared  in  any  concentrated  vein  or  lode.  One 
mass  taken  from  Miller's  ledge  weighed  over  twenty-two 
tons — others  from  four  to  seven  tons.  No  attempt  has  been 
made  to  drive  into  the  deposits,  except  the  twenty-five  foot 
shaft  at  Miller's.  The  labor  expended  has  been  entirely  upon 
the  surface,  following  only  such  out-crops  as  would  war- 
rant the  expenditure  of  time  and  powder. 

What  the  result  would  be  by  making  examination  far 
into  the  deposits,  no  one  can  tell,  for  the  reason  that  so  lit- 
tle mining  has  been  carried  on  for  these  ores  in  this  country 
that  we  arc  unable  to  learn  what  have  been  the  facts  in  re- 
lation to  the  position  and  character  of  the  deposits.  These 
ores  have  been  found  to  contain  over  sixty  percent,  of  chrome, 
and  would  be  a  scource  of  profit  to  the  owners  if  they  could 
have  the  benefit  of  transporting  them  by  rail. 

Swift  &  Co.,  of  Boston,  Mass.,  are  the  parties  who  have 
made  the  effort  to  develop  these  ores,  and  they  contemplate 
erecting  a  crushing  mill  early  next  season.  They  took  out 
and  sent  to  Boston  during  the  summer  of  1871  one  hundred 
and  forty  tons,  which  came  from  five  locations.  The  amount 
mined  during  the  year  1872  has  not  been  ascertained,  and 
at  this  time,  October,  they  are  vigorously  at  work  at  two  or 
three  points. 

Very  extensive  deposits  of  specular  and  magnetic  iron 
ores  are  deposited  in  these   serpentine  ranges.     That  at 
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Troy  was  formerly  worked  and  the  wares  manufactured  from 
the  ores  have  proved  to  be  of  the  best  quality.  Wrought 
iron  was  made  to  some  extent ;  one  lot  which  found  its  way 
to  Philadelphia  ^vas  used  for  boiler  plates,  and  found  to  be 
capable  of  sustaining  a  greater  pressure  to  the  square  inch 
than  any  iron  worked  there.  Steatite  also  abounds,  some  of 
which  is  as  pure  as  any  found  in  New  England.  Asbestos 
may  be  seen  in  the  seams  of  almost  every  outcrop  of  the 
rock.  At  Lowell,  during  the  summer  of  1870  several  tons 
were  taken  out  and  sent  away,  since  which  time  but  little 
has  been  done  towards  mining  for  that  ntineral. 

The  serpentine  rocks  are  in  many  places  as  free  from 
rifts  or  shakes  as  a  rock  can  be,  are  of  a  light  green  color, 
sometimes  mottled  with  yellow  and  white  spots.  It  is  easily 
worked  and  takes  a  high  polish,  and  would  make  a  very 
ornamental  stone  for  indide  work.  This  deposit  of  the  ser- 
pentine rocks  is  more  extensive  than  any  deposit  in  the 
United  States,  and  probably  greater  than  any  other  deposit 
on  the  continent.  Should  works  be  established  for  sawing 
and  working  this  rock  into  the  various  forms  and  uses  for 
which  it  is  valuable,  it  would  soon  take  a  front  rank  among 
our  native  ornamental  stone. 
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A  PAPBB  READ  AT  THE  LATE  MEETIKG  OF  THE  STATE  BOABD 
OF  AOBICULTURE,  AC,  AT  M029TP£LI£B. 

BY  J.  a  SPAULDIKQ,  LL.  D. 


In  speaking  of  the  Granite  of  Washington  county,  it  will 
not  be  expected  that  I  should  enter  upon  any  discussion  in 
regard  to  its  geological  position  ;  it  is  enough  for  our  pres- 
ent purpose  to  ascertain  its  locality,  its  quantity  and  quality, 
its  commercial  value,  and  the  ease  with  which  it  may  be 
quarried. 

The  granite  of  this  county,  like  that  of  all  other  locali- 
ties, is  composed  of  quartz,  feldspar  and  mica,  indiscrimin- 
ately mixed  together  ;  it  is  coarse  or  fine,  according  to  the 
state  of  its  constituent  minerals ;  it  is  of  every  shade  of 
color,  but  the  most  esteemed  for  monumental  and  building 
purposes  is  of  a  light  gray  shade. 

Granite  is  one  of  the  lowest  rocks  with  which  the  geolo- 
gist is  acquainted,  and  yet  it  forms  the  summits  of  the  high- 
est mountains,  and  is  found  in  veins  varying  from  a  few 
inches  in  thickness  to  those  that  are  several  yards  in  width. 
From  its  crystalline  structure  and  the  position  it  occupies, 
there  is  no  doubt  that  granite  has  been  melted,  and  it  is  also 
certain  that  many  varieties  are  the  results  of  remelting  and 
reconsolidation  of  the  stratified  rocks.  In  this  way  only 
can  geologists  account  for  the  fact  that,  while  some  granites 
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are  found  among  the  oldest  rocks,  others  are  more  recent  in 
their  origin  than  some  of  the  stratified  formations.  It  is 
evident  that  the  granite  of  Washington  county  is  thus 
formed.  By  some  convulsion,  or  change  in  nature,  the  mica 
slate  formation,  in  which  the  granite  of  this  county  is  found, 
was  rent  and  the  melted  matter  was  forced  into  and  filled 
the  crevibes,  engulfing  at  the  same  time  fragments  of  lime- 
stone and  mica  slate. 

In  the  northern  part  of  this  belt  of  granite  these  detach- 
ed fragments  are  so  promiscuously  scattered  through  it,  that 
the  granite  is  nearly  useless  for  building  purposes.  It  is, 
furthermore,  evident  from  the  situation  of  these  blocks  of 
limestone,  and  fragments  of  slate,  that  they  must  have  been 
associated  with  the  granite  while  in  a  state  of  fusion. 

The  granite  in  this  county  out-crops  in  Berlin,  Barre, 
Plainfield,  Marshficld,  Calais  and  Woodbury.  That  found 
in  Berlin  is  of  a  fine  grain,  and  valuable  for  building  and 
cemetery  purposes ;  the  amount  quarried  at  Berlin  is  about 
2000  cubic  feet  per  annum. 

The  granite  in  Plainfield,  Marshfield,  Calais  and  Wood* 
bury  is  not,  as  I  understand,  quarried  very  much,  and  ow- 
ing to  the  seams  of  quartz  and  fragments  of  limestone  and 
slate,  it  is  very  little  used  except  for  underpinning.  Though 
the  granite  in  these  towns  is  generally  of  a  coarse  grain 
and  imperfect  in  its  formation,  still,  in  many  places,  it  is 
found  suited  for  all  architectural  purposes. 

In  Barre,  granite  forms  two  elevations  estimated  at  500 
or  600  feet  high  and  containing  an  area  of  about  1,000 
acres.  On  both  these  out-crops  the  granite  lies  in  tabular 
sheets,  the  outer  edges  of  which  have  been  worn  by  drift 
agency,  so  as  to  form  the  contour  of  the  hiils*  In  the 
emergence  of  the  melted  granite,  the  debris  overlaying  the 
slate  was  thrown  together  and  formed  a  barrier  between 
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the  two  out-croppings  ;  this  having  been  removed  by  the  ac- 
tion of  water,  a  deep  valley  now  separates  the  two  granite 
hills.  The  space  between  them  is  not  far  from  two  miles. 
These  quarries  are  also  situated  about  two  miles  from  Barre 
village.  The  easterly  hill,  known  as  Cobble  Hill,  rises  ab- 
ruptly on  the  south,  while  on  the  other  sides  the  ascent  is  so 
gradual  that  large  teams  can  be  driven  to  its  summit.  The 
sides  of  the  southern  hill,  called  Millstone  Hill,  are  of  very 
easy  ascent  to  its  top— the  form  of  the  hiU  being  hemi- 
spherical. 

In  estimating  the  quantity  of  granite  in  these  two  locali- 
ties, we  run  the  risk  of  being  called  visionary,  but  we  enter 
upon  it  knowing  what  we  may  say.    It  is  admitted  by  all 
who  have  visited  the  granite  quarries  in  Barre,  that  the 
quantity  is  large  ;  but,  so  far  as  I  know,  no  one  has  ever  at- 
tempted to  give  an  estimation  in  cubic  feet,  or  reduce  its 
value  to  dollars  and  cents.     Passing  a  horizontal  plane  from 
the  west  parallel  to  the  general  level  of  the  land  surround- 
ing these  hills,  we  shall  cut  off  from  these  two  elevations 
probably  not  less  than  8,000,000,000  cubic  feet  of  granite. 
At  five  mills  per  cubic  foot  before  it  is  quarried,  we  have 
$40,000,000,  or  forty  times  the  whole  grand  list  of  this  state ; 
giving  it  a  value  of  ten  cents  per  cubic  foot  after  it  is  quar- 
ried,   we  have  the  enormous  amount  of  $800,000,000,  or 
eight  times  the  whole  taxable  property  of  Vermont.    From 
this  statement  of  the  approximate  quantity  of  granite  in 
Washington  county,  we  may  infer  that  it  is  suflScient  to  sup- 
ply any  demand  for  such  material  either  at  the  south  or  west 
for  any  length  of  time.     The  quantity  is  not  only  inexhaust- 
ible, but  in  quality  surpasses  all  other  varieties :  its  color  is 
light  gray,  and  free  from  iron  and  other  ingredients  that  ren- 
der many  granites  useless  for  building  or  monumental  pur- 
poses.   President  Hitchcock  says  he  has  never  met,  in  this 
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or  any  other  country,  with  granite  of  a  finer  grain  and  bet- 
ter adapted  to  architectural  purposes  Ihan  that  found  in 
Barre.  The  minerals  of  our  granite  are  so  finely  pulverized 
and  80  compact  in  their  combinations  that  it  is  capable  of 
.receiving  a  high  polish ;  and  when  exposed  to  the  action 
of  the  atmosphere,  it  resists  so  well  the  '^ootli  of  time" 
that  blocks  cut  fifty  years  since,  and  exposed  to  all  the 
changes  of  climate  and  moisture,  are  now  as  perfect  as  when 
they  left  the  shop  of  the  artizan  one  half  century  ago.  The 
New  Hampshire  and  Qcincy  granites  have  a  dark  and  sombre 
look  that  gives  the  buildings  and  monuments  constructed  of 
them  a  heavy  and  gloomy  appearance.  The  light  gray  col- 
or of  the  granite  in  this  county  is  such,  that,  when  small 
dwelling  houses  are  built  of  it,  there  is  a  light  and  spright- 
ly aspect  to  the  whole  structure.  When  tliis  same  material 
is  wrought  and  used  for  largcu*  buildings,  it  gives  to  the  edi- 
fice the  look  of  such  grandeur  and  stateliness,  that  a  man  by 
a  walk  of  a  few  rods  from  this  hall  can  better  appreciate  than 
I  can  describe.  For  monuments  and  cemetery  work  it  can- 
not be  equaled  for  beauty;  the  fineness  of  its  grain  and 
compactness  of  its  structure  give  no  placo  for  the  roots  of 
lichens  or  mosses  that  one  so  frequently  sees  on  the  marblo 
slabs  in  all  the  cemeteries  of  Vermont  and  elsewhere.  That 
the  granite  of  Washington  county  is  admirably  fitted  for 
architectural  purposes,  wo  can  not  refer  to  a  better  specimen 
than  that  of  which  the  State  House  is  built.  Few  probably 
have  ever  seen  a  better  sample  of  building  material  than  is 
exhibited  in  the  walls  of  our  own  capitol.  A  test  of  fifteen 
years  is  sufficient  to  show  that  Barre  granite  is  free  from 
iron  and  other  minerals  that  deface  the  walls  of  many  public 
and  private  buildings. 
Having  spoken  of  the  location,  of  the  quantity  and  quali- 
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ty  of  the  granite  of  Washington  County,  it  remains  for  me 
to  call  attention  to  its  commercial  value,  and  the  ease  with 
which  it  may  be  quarried.  In  speaking  of  its  value,  I  am 
aware  that  the  price  of  any  commodity  at  the  place  of  its 
production  depends  on  its  quality  and  the  facilities  of  trans- 
portation. The  iron  and  coal  of  Pennsylvania  must  reach 
a  market  before  they  are  of  much  value  to  the  owners.  The 
agricultural  products  of  Vermont  must  be  carried  to  the 
consumer,  or  otherwise  they  decay  in  the  storehouses  of  the 
producer.  Thirty  years  ago  the  land  embracing  the  rich 
marble  quarries  of  Rutland  was  sold  for  an  old  mare  and 
her  colt.  The  facilities  of  transportation  were  increased, 
and  forthwith  a  value  was  given  to  the  heretofore  worthless 
article.  Quality,  without  facilities  of  transportation,  will 
never  give  any  article  a  mercantile  value. 

The  granite  of  Washington  county,  like  all  the  produc- 
tions of  the  earth,  must  be  valued  in  proportion  to  its  use- 
fulness and  demand.  Its  use  for  architectural  purposes,  we 
have  seen,  is  excellent,  and  in  the  opinion  of  Pi^esident 
Hitchcock  and  other  geologists,  it  cannot  be  surpassed  by 
any  rock  of  its  kind,  in  this  or  any  other  country. 

Should  the  demand  be  extended  and  the  facilities  for  con- 
veying this  granite  to  market  be  increased,  I  see  not  why 
this  county  has  not  a  source  of  productive  labor  even  great- 
er than  that  of  any  other  in  Vermont.  Notwithstanding  the 
difficulty  and  expense  of  conveying  it  to  a  railroad  station, 
the  demand  for  Barre  granite  is  increasing  every  year ;  not 
for  from  1,000  tons,  or  12,000  cubic  feet,  have  been  quar- 
ried the  past  season.  A  large  part  of  this  has  been  sent  to 
western  Vermont  and  northern  New  York.  Orders  for  it,  I 
understand,  have  been  recently  received  from  Ohio  aod 
Illinois.  Let  the  same  amount  of  money  be  expended  and 
the  same  energy  put  forth  for  developing  the  granite  of 
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Washington  county,  as  there  have  been  in  the  marble  enter- 
prise of  Rutland  cOunty,  and  no  one  would  doubt  the  success 
of  the  undertaking.  To  quarry  marble,  to  dig  gold,  to  mine 
coal,  copper  or  iron,  and  raise  them  to  the  surface  of  the 
earth,  oftentimes  requires  an  immense  outlay  of  funds  for 
mere  preparatory  work ;  and  frequently  all  the  eflForts  of 
the  projectors  of  these  enterprises  prove  abortive.  To  quar- 
ry the  granite  of  Washington  county  there  is  no  risk  in 
the  undertaking ;  the  material  soaght  is  seen ;  enough  lies 
above  the  general  level  of  the  surrounding  country  to  sup- 
ply, for  hundreds  of  years,  any  reasonable  demand. 

On  the  two  hills  in  Barre  the  granite  is  fotind  in  nearly 
horizontal  strata,  varying  in  thickness  from  two  inches  to  ten 
feet.  From  this  some  geologists  suppose  it  to  be  gneiss, 
which  rock  is  composed  of  the  same  minerals,  and  differs 
only  from  granite  by  having  a  distinctly  stratified  or  slaty 
structure.  "  There  are  cases,"  says  President  Hitchcock, 
"  where  it  is  very  diflficult  to  decide  whether  the  rock  be 
stratified  or  not ;  even  those  rocks  which  all  geologists  con- 
cede to  be  granite,  such  as  those  at  Barre,  when  worked  evince 
such  a  disposition  to  split  in  a  certain  direction  that  the 
workmen  generally  regard  them  as  stratified  rocks ;  the 
strata  correspond  with  the  ^  rift '  or  cleavage  planes,  and 
intelligent  quarrymen,  working  upon  granite,  are  as  careful 
to  determine  the  direction  9f  the  '  rift'  as  those  engaged  in 
quarrying  slate." 

Granite  can  readily  be  split  at  right  angles  with  that  of 
the  rift  or  cleavage,  but  not  in  a  diagonal  direction.  For 
pillars  designed  to  sustain  great  weight,  the  utmost  care 
should  be  taken  to  have  the  length  correspond  with  the 
cleavage  or  rift.  Taking  advantage  of  this  characteristic, 
the  quarrymen  run  their  lines  on  the  rift  from  ten  to  two 
hundred  feet  in  length ;   and  with  the  aid  of  half  rounds 
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and  wedges,  tlio  blocks  are  separated  from  the  tables  or 
sheets.  It  often  happens,  when  blocks  of  large  dimcnsioos 
are  wanted,  that  a  new  face  or  edge  of  a  sheet  mast  be  laid 
open  ;  to  remove  the  edges  of  the  overlying  sheets,  and  ex- 
pose a  layer  of  suitable  thickness,  powder  is  used  to  throw 
off  the  upper  strata.  To  a  man  who  has  never  seen  granite 
quarried,  it  seems  a  mystery  how  blocks  seventy-five  or  a 
hundred  feet  long,  six  feet  wide,  and  from  four  to  six  feet 
thick,  can  be  cut  almost  as  straight  as  if  sawed  from  a  bed 
of  solid  rock.  One  block,  quarried  last  season  on  Cobble 
Hill,  seventy-five  feet  long,  contained  no  less  than  1,500  ca- 
ble feet,  and  weighed  not  far  from  125  tons. 

Granite,  like  all  other  productions  of  nature,  requires  the 
incorporation  of  human  industry  to  give  it  an  exchangeable 
value.  The  water  of  the  Merrimack,  for  thousands  of  years, 
flowed  over  the  rapids  opposite  the  cities  of  Lowell,  Man- 
chester and  Lawrence,  and  no  one  sixty  years  ago  consider- 
ed it  of  any  practical  account ;  but  directed  by  intelligence 
and  human  skill,  it  is  the  source  of  great  wealth,  and  its 
loss  would  be  felt  not  only  at  home  but  throughout  the  world. 

The  timber  of  our  forests  in  the  place  of  its  growth  has 
a  small  commercial  value,  but  as  soon  as  it  is  combioed 
with  the  labor  of  the  lumbermen,  it  becomes  an  element  of 
the  utmost  importance  to  the  prosperity  of  the  State. 

The  inherent  energy  and  the  hidden  activity  of  the  soil, 
left  uncontrolled  by  human  industry  and  intelligence,  would 
never  spring  up  into  the  golden  corn,  or  clothe  our  fields 
with  the  rich  liarvests  of  grain. 

The  tliousand  streams  of  Vermont  will  always,  as  they 
ever  have,  continue  to  leap  from  rock  to  rock  in  their  chan- 
nels, until  the  men  of  energy  and  means  shall  direct  their 
power  to  effect  such  changes  in  the  raw  materials  of  our 
State  as  shall  confer  upon  these  substances  an  intrinsic  value 


Digiti 


zed  by  Google 


GSANITE  QUABRIES.  65& 

that  will  Dot  only  eDrich  the  producer,  but  in  the  chauge 
leave  a  large  margin  for  the  manufacturer. 

In  like  manner  the  granite  of  Washington  county,  to  be- 
come valuable  to  its  owners  and  a  source  of  wealth  to 
the  county,  needs  for  its  development  the  hand  of  human 
industry  and  skill  to  give  it  form  and  direct  its  movements. 

Prof.  Seely  of  Middlebury  expressed  great  satisfaction 
in  listening  to  the  paper,  and  highly  appreciated  its  value 
as  giving  an  idea  of  the  untold  resources  of  Vermont.  Such 
papers  as  the  one  we  have  just  listened  to  show  the  vast  nat- 
ural resources  of  our  State.  Too  often  we  hear  the  remark, 
"Vermont  isn't  much,"  and  it  is  this  feeling  that  tends  to 
lead  80  many  to  emigrate.  In  truth  Vermout  is  one  of  the 
best  states  in  the  Union.  We  think  too  little  of  our  State, 
he  observed,  and  our  young  men  go  West,  leaving  one  of 
the  best  states  in  the  Union.  There  is  abundance  of  room 
and  material  for  the  profitable  employment  of  capital  and 
brains  here.  In  reference  to  building  materials,  he  regard- 
ed granite  as  superior  to  marble,  as  our  climate  is  pretty 
hard  on  the  latter  material,  and  it  will  gradually  go  into 
decomposition.  The  marble  monuments  in  our  cemeteries  soon 
show  decay,  and  if  we  would  have  lasting  ones  we  must 
make  them  of  granite. 

In  response  to  an  inquiry  by  Mr.  Heath,  Dr.  Spaulding  re- 
plied that  there  was  good  granite  in  the  town  of  Woodbury, 
but  he  had  understood  it  was  difficult  finding  blocks  of  much 
size  free  from  quartz. 

Hon.  John  Gregory  spoke  of  the  superior  quality  of  the 
B^Tre  granite,  .and  stated  that  whilst  in  Albany  last  fall,  he 
examined  the  foundation  of  the  new  capitol  building  being 
erected  there,  of  Maine  granite.  The  superintendent  in- 
formed him  that  they  were  troubled  to  get  blocks  in  Maine 
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of  the  size  required,  and  that  they  had  been  examining  a 
quarry  about  three  miles  from  Eeene,  New  Hampshire,  the 
citizens  proposing  to  build  a  railroad  that  distance  to  take 
the  granite  blocks  to  the  main  line  of  the  road.  The  super- 
intendent expressed  a  decided  preference  for  the  Barre 
granite,  and  said  it  would  have  been  used  for  the  building 
could  it  have  been  reached  by  railroad. 

Mr.  Wheelock,  of  Barre,  was  much  interested  in  the  sub- 
ject, and  deemed  the  quarries  of  that  town  of  great  value 
to  agriculture,  as,  when  worked  to  the  extent  they  would  be 
some  time,  they  would  create  a  larger  home  market  for  the 
productions  of  the  soil.  Removing  the  granite  did  not  im- 
[)0verish  and  injure  the  soil  like  taking  off  the  forests. 

Dr.  Hoskins  said  the  information  in  Dr.  Spaulding's  paper 
was  interesting,  and  to  a  great  extent  new  to  him.  It  was 
bad  policy,  in  a  State  so  rich  in  resources  as  Vermont,  to 
suppress  the  fact  and  say  nothing  about  it.  We  were  too 
much  like  the  old  lady,  who  being  compelled  to  go  to  mar- 
ket with  vegetables  from  her  garden,  as  a  means  of  liveli- 
hood, had  a  severe  struggle  to  overcome  her  pride,  and  on 
account  of  this  commercial  weakness,  met  with  but  poor 
success.  She  secreted  herself  behind  a  pile  of  lumber,  and 
then,  waited  for  customers,  who  of  bourse  did  not  come. 
When  aroused  to  more  activity  by  a  sympathizing  friend, 
she  cried,  in  a  faint  voice,  ^^  Fresh  greens,"  but  added  in  the 
next  breath,  "  I  hope  to  the  Lord  nobody  heard  me." 

Mr.  Heath  had  made  an  examination  of  the  granite  belt 
in  this  county,  extending  into  the  northwesterly  portion  of 
Orange  and  the  southeasterly  portion  of  Caledonia  counties. 
It  did  not  crop  out  much  in  .Plainfield,  a  little  too  much  in 
Marshfield  for  farming  purposes,  and  still  more  in  Wood- 
bury.    Some   was  to  be  found  in  the  southwest  part  of 
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Peacham,  and  in  the  gores,  and  some  on  the  Tucker  farm, 
in  Calais.  He  believed  the  best  qualities  were  to  be  found 
in  Barre  and  Woodbury,  where  it  existed  in  untold  quanti- 
ties, and  would  soon  become  marketable  from  the  proximity 
of  now  constructing  and  projected  railroads. 
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EUTLAiro  COUNTY  MARBLE, 

WITH  A  HISTORY   OP  THE  MARBLE   INDUSTRY 
OP  VERMONT,  AND  A  STATEMENT  OP 
COAIPARATIVE  VALUE. 

A3S  ADDRESS  DELIYBRED  BEFORE  THE  STATE  BOARI>   OF  AGRI- 
CULTURE, AC,  AT  BURLIKOTOK,  JAN.  24,  1872, 

BY  J.  E.  MANLEY,  ESQ.,  OF  WEST  BXTTLAJSTX 


In  the  creuti^e  wisdom  of  God,  displayed  alike  in  the  cre- 
ation of  earth  and  man,  we  are  to  suppose  that  the  earth 
from  the  first  had  been  preparing  for  the  service  of  man. 
Por  him  the  "  darkness  "  and  "  waste  "  which  had  rested 
upon  the  earth  through  periods  of  rest  and  activity,  had 
been  restored  to  order  and  beauty,  forming  part  of  a  system 
of  means,  pointing  to  the  success  and  prosperity  of  man,  the 
subordinate  end.     Prom  time  to  time  organic  fires  had  ciys- 
tallized  the  granite  and  piled  it  into  lofty  table  lands,  and 
the  never  wearied  waters  had  washed  it  down  to  extensive 
plains  of  vegetable  soil.     The  earth,  vibrating  with  electri- 
cal shocks,  has  become  veined  with  metallic  ores.     In  the 
ages  of  comparative  quiet  through  which  the  earth  passed, 
long   accumulating    vegetation  of  preceding  periods  was 
for  man  transmuted  into  stores  of  fuel.    The  ferruginous 
deposits  of  primeval  waters  were  becoming  iron,  and  for 
man  successive  races  of  destroyed  animals  were  changed  to 
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useful  limestone  ;  the  interior  of  the  earth  becoming  a  store- 
house, containing  everything  for  the  service  of  man,  so  that 
when  the  time  should  come  for  him  to  open  and  gaze  upon 
her  treasure,  "  the  blessings  of  the  deep  which  licth  under," 
he  might  gratefully  recognize  the  benevolent  foresight  and 
wisdom  of  Him  who  had  placed  them  there. 

Perhaps  this  wisdom  is  not  more  displayed  in  any  of  the 
deposits  than  is  manifest  in  the  deposit  of  limestone,  usually 
termed  marble,  embracing  a  system  not  manifest  in  any- 
thing else  which  God  has  made.  The  deports  of  marble 
in  Rutland  county  and  in  the  State  present  a  different  ap- 
pearance and  texture  in  almost  every  opening  not  upon  the 
same  strata.  The  quarries  at  West  Rutland,  the  most  cele- 
brated in  the  United  States,  are  mostly  upon  the  same  de- 
posit— dip  to  the  east  at  the  surface  at  an  angle  of  about 
45  deg. ;  although  in  some  of  the  openings  the  strata  is 
more  erect,  and  in  others  less  than  45  deg.  There  are 
openings  of  recent  date  upon  the  west  of  those  most  cele- 
brated ;  and  the  longest  worked,  and  located  at  the  base  of 
the  West  Mountain,  dip  also  to  the  cast  at  an  angle  varying 
from  88  to  45  degrees.  These  openings,  one  of  Avhich  dates 
back  as  one  of  the  first  in  Rutland  county,  are  not  as  com- 
pact, and  are  upon  the  same  strata  more  changeable  in  tex- 
ture and  color,  than  the  older  worked  and  more  extensive 
quarries  of  which  I  shall  directly  speak.  One  of  these  at 
the  base  of  the  West  Mountain  contains  serpentine  and  verd- 
antique  marble,  the  texture  of  which  is  very  uneven,  and 
when  exposed  to  the  sun  and  rain  becomes  more  brittle  and 
hard  thctn  any  other  marble  known  to  the  trade.  The  com- 
position of  verd-antique  marble  not  being  the  same  as  other 
marbles  accounts,  perhaps,  for  the  unusual  condition  from 
exposure.  This  marble  is  not  now  quarried,  and  I  have 
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been  thus  particular  in  its  description,  as  there  is  no  other 
marble  quarried  in  Rutland  county  resembling  it  except  the 
brocatelle,  known  to  the  trade  as  "  brocadilla."  The  de- 
posit known  as  the  quarry  of  the  Green  Mountain  Marble 
Company  is  developed  about  50  feet  in  width,  and  consists 
of  eleven  layers,  varying  from  2i  to  5  feet  in  width.  The 
No.  1  and  average  marble  in  this  quarry  composes  about 
one  half  of  the  opening,  and  has  proved  to  be  very  desira- 
ble marble,  and  sound  at  a  depth  of  25  feet  from  the  sur- 
face. The  marble  upon  the  surface  of  this  quarry  was  sim- 
ply decomposed  limestone,  and  all  the  layer  was  very  soft 
when  the  quarry  was  first  opened, — illustrating  a  principle 
that  to  be  sure  of  a  sound  quarry,  soft  and  decomposed  mar- 
ble is  generally  found  upon  the  surface,  and  also  where  the 
marble  is  fine  and  hard  upon  the  surface,  usually  great 
depths  are  attained  before  sound  marble  is  reached. 

These  recently  opened,  as  above  stated,  embrace  a  large 
proportion  of  the  white  marble,  and  some  of  the  layers  are 
very  fine,  and  much  sought  by  dealers  for  carving  purposes. 
The  older  and  more  extensively  worked  and  most  valuable 
quarries  embrace  a  width  of  110  feet,  consisting  of  24  lay- 
ers of  marble  at  present  quarried,  sawed  and  placed  upon 
the  market,  varying  in  color  and  texture,  and  each  layer 
representing  a  difiTerent  value.  In  describing  these  different 
layers  I  desire  to  be  particular  in  the  description  of  a  few, 
as  showing  peculiar  and  unaccountable  phenomena  in  na- 
ture. 

SHELDONS  A   SLASON'S  QUAnHY. 

In  the  east  deposit  of  Sheldons  &  Slason's  quarries,  which 
I  am  now  describing,  we  find  essentially  the  same  prin- 
ciple and  phenomena  exhibited  in  all  the  different  quarries 
of  this  rich  deposit. 
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The  east  or  top  layer  in  this  quarry  is  now  quarried  to  a 
depth  of  185  feet,  and  dips  45  degrees  at  the  surface  and 
50  degrees  at  the  lowest  depth  attained  ;  is  four  feet  thick, 
2i  statuary  marble  and  1^  of  lime  rock.  In  this  opening, 
east  of  the  general  line  of  quarries,  are  embraced  eight  dif- 
ferent layers,  forming  81  feet  of  the  110  total  width  of  known 
marble  on  this  range.  Two  of  these  layers  are  of  average 
and  No.  2  marble,  both  of  which  form  about  one-fourth  of 
the  marble.  While  only  a  fifteenth  part  is  of  statuary 
marble,  all  the  other  layers  are  of  No.  3,  veined,  blue 
and  mottled  marble.  With  this  and  other  blue  layers  is  of- 
ten found  white  marble,  distinct  in  color  and  texture.  The 
7th  layer  in  this  opening  presents  a  strange  phenomenon  in 
nature,  being  for  some  distance  from  the  surface  white,  and 
at  a  distance  of  75  feet  from  the  surface  changing  to  a  deep 
blue.  This  layer  is  nine  feet  thick.  The  8th  or  west  layer 
is  mottled  blue,  known  as  Dore  blue,  free  from  flint,  and 
susceptible  of  a  very  fine  polish.  The  No.  3  marbles  em- 
brace all  the  cheap  marbles,  and  in  the  absence  of  better 
stone  will  not  pay  the  expense  of  manufacturing. 

The  west  deposit  embraces  79  feet  of  the  general  de- 
posit, and  contains  sixteen  layers  of  marble,  and  repre- 
sents nearly  all  the  quarries  in  successful  operation  at 
West  Rutland.  Dip  of  strata  at  surface  60  degrees;  at  a 
depth  of  100  feet  stand  at  an  angle  of  85  degrees.  The 
lower  or  east  layer  is  of  average  and  No.  2  marble,  is  2i 
feet  thick  at  the  surface,  and  at  a  depth  of  forty  feet  is  7 
feet  thick.  Layer  No.  2  is  of  statuary  marble,  of  excellent 
quality  and  six  feet  thick.  Statuary  marble  bears  the  high- 
est price  of  any  in  the  market,  usually  selling  for  $12  per 
cubic  foot.  The  proportion  found  is  far  too  small  for  the 
demand,  forming,  as  it  does,  only  a  small  proportion  of  the 
geaer^'l  deposits     od  layer,  average  and  No.  2,  4th  and  5th, 
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and  No.  8.  The  5th  layer  is  4  feet  thick,  has  in  tho  center 
good  No.  1  and  slatuarv  about  one  foot  thicks  and  here 
again  geological  science  must  explain  the  fact  that  ivkere 
No.  1  and  statuary  marble  are  found  in  the  center  of  a  laj- 
er,  invariably  exceedingly  poor,  flinty  and  worthless  marble 
is  found  upon  cither  side. 

Tlie  Glh  layer  is  of  brocadilla  marble,  green  and  white 
varied,  the  white  predominating.    Is  a  very  durable  marble 
for  building  or  ornamental  work,  but  owing  to  tho  presence 
of  flinty  particles  it  will  not  receive  a  high  polish.     Layer 
7th  from  the  cast  consists  of  average  No.  2  and  No.  3  mar- 
ble, four  feet  thick.    Layer  8th  is  of  No.  2  and  average, 
ten  feet  thick,  white  upon  one  side  and  variegated  or  No.  2 
upon  the  other,  and  blending  so  imperceptibly  with  the  vrhite 
that  no  dividing  lino  is  traceable.    This  layer  at  the  surface 
was  six  feet  thick,  and  increasing  in  thickness  downward  ; 
and  this  is  tho  case  with  all  the  layers  in  this  quarry.     No. 
9, 10, 11  and  12  are  all  of  No.  3  marble,  of  diflFerent  colors 
and  texture.    No.  13,  average  marble,  a  grade  between  No. 
1  and  No.  2,  or  white  marble  denoted  by  the  presence  of 
color,  generally  of  a  blue  cast,  sometimes  quite  dark,  and 
again  of  a  greenish  hue.     Very  little  color  of  any  grade  is 
adduced  in  this  grade. 

No.  14  is  a  layer,  3d  from  the  west  of  developed  layers, 
embracing  lime  rock  and  marble,  5  feet  thick.  This  layer 
at  the  surface  was  marble,  very  soft,  and  at  a  depth  of  80 
feet  from  the  surface  is  changed  to  lime-stone  and  flint 
The  most  curious  freak  of  nature  is  here  exhibited  that  has 
ever  been  known  in  the  history  of  marble  quarrying,  pe- 
culiarly illustrating  the  principle  exhibited  by  some  people 
in  minding  other  people's  business.  This  layer,  not  content 
in  changing  from  marble  to  flint,  runs  through  the  layer  east 
of  it,  cutting  ic  completely  off  by  an  off  shoot  from  two  to 


Digiti 


zed  by  Google 


MARBLtS  IN  RUTLAND  COUNTY.  661 

six  inches  thick.  Without  design,  doubtless,  representing 
the  influence  of  people  who  began  well  in  life,  but  without 
moral  courage  to  hold  out,  not  only  defeating  the  original 
design  of  their  creation,  but  thwarting  the  purpose  of  hon- 
est people.  No.  15,  is  a  layer  of  No.  2  and  3  marble 
2i  feet  thick.  No.  16  and  west  layer  is  nearly  developed 
and  closely  resemjblos  the  Italian  marble  in  texture  and  col- 
or, and  is  thereforo  called  the  Italian  layer,  a  water  colored 
and  variegated  marble.  Thus  we  see  that  from  this  state- 
ment nearly  one-half,  35-79,  of  the  most  valuable  deposits  is 
of  No.  3  or  unpaying  marble,  whilst  44-79  is  of  largely 
paying  quality,  consisting  of  statuary.  No.  1,  average,  and 
No.  2.  Many  people  in  search  of  the  great  wealth  found  in 
rich  deposits  of  marble,  often  lose  sight  of  the  fact  in  their 
explorations,  that  unless  a  quarry  has  a  certain  proportion 
of  the  paying  grades  of  marble,  it  will  not  pay  to  work 
them,  although  sound  marble  may  be  found  upon  the  surface 
of  the  ground. 

SUTHERLAND  PALLS   QUARRY. 

The  next  deposit,  most  celebrated  and  second  in  value,  is 
at  Sutherland  Falls,  near  the  line  of  Pittsford.  It  is  much 
harder  than  the  Rutland  marble,  heretofore  described.  This 
marble  is  sought  by  dealers  for  monumental  work,  being 
very  durable  and  susceptible  of  a  very  fine  finish.  It  is  all 
variegated,  and  some  of  it  presents  a  brecciated  appearance 
rather  than  stratified  rock.  The  No.  1  of  this  quarry  re- 
sembles somewhat  the  veined  marble  of  Italy,  used  in  this 
country,  but  unlike  it  in  texture,  from  the  presence  of  small 
particles  of  flint  as  in  the  brocatelle,  will  not  receive  as  even 
or  as  high  polish  as  the  Italian,  but,  nevertheless,  receives,  ■ 
under  skillful  hands,  a  very  fine  finish.  The  other  layers 
most  desirable  and  most  valuable  are  the  dark  and  light 
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mourning  veins,  resembling  very  much  the  marble  found  in 
the  Pyrenees  and  in  some  parts  of  France. 

The  dark  mourning  vein  has  a  ground  of  deep  blue,  whilst 
the  characteristic  color  is  nearly  black,  running  through  the 
layer  continuously  but  zig-zag  in  its  course,  presenting  a 
very  beautiful  appearance.  The  light  mourning  vein  has 
the  same  characteristics,  but  the  ground  being  nearly  white 
instead  of  blue.  Both  of  these  layers  are  free  from  flaws 
in  their  general  character  and  receive  a  very  fine  Dnish.  A 
few  rods  to  the  east  of  this  quarry  is  a  deposit  of  white 
marble  of  considerable  extent,  but  no  sound  marble  has  ever 
been  obtained,  so  that  it  is  without  name  in  the  list  of  quar- 
ries. The  deposit  in  lino  with  the  Sutherland  Falls  quarry 
is  different  in  color  and  texture  as  you  go  north,  also  south. 
About  one  hundred  and  fifty  rods  south  is  the  quarry  of  the 
Columbian  Marble  Company,  being  one  of  the  oldest  open- 
ing upon  this  deposit ;  contains  variegated  and  almost  black 
marble. 

This  marble,  for  the  second  time,  has  been  but  recently 
put  upon  the  market;  but  is  attaining  an  enviable  reputation 
for  mantel  and  monumental  work,  being  quite  hard  and  fine, 
and  stands  at  the  liead  of  dark  marbles.  There  are  several 
deposits  at  Pittsford,  Brandon,  and  Danby,  a  minute  descrip- 
tion of  which  I  am  unable  to  give.,  except  to  say  that  the 
marbles  for  most  of  these  openings  have  been  successfully 
placed  upon  the  market.  The  marble  of  Danby  is  much 
coarser  than  the  same  quality  of  the  Rutland  marble,  and 
the  No.  1  being  coarser  is  of  less  value  than  the  Rutland 
No.  1,  yet  quite  as  durable  when  exposed. 

EUREKA   MARBLE  QUARRY. 

But  I  should  do  injustice  did  I  not  mention  the  opening 
at  Federal  Bridge,  upon  the  east  bank  of  Otter  Creek,  mid- 
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way  between  Sutherland  Falls  and  Rutland.  The  marble 
from  this  opening  resembles  very  closely  the  Italian,  and 
also  the  No.  1  of  the  Sutherland  Falls  marble,  is  fine  and 
of  a  variegated  appearance.  The  owners  of  this  new  and 
apparently  valuable  opening  have  recently  built  a  new  mill, 
and  everything  promises  success. 

THE  MARBLE  BUSINESS. 

The  first  opening  for  marble  was  made  in  West  Rutland 
in  1888,  and  promised  success  for  a  while,  but  its  import- 
ance was  eclipsed  when  in  1848  William  F.  Barnes,  the 
pioneer  in  the  marble  business,  commenced  work  upon  the 
rich  deposit  of  what  now  belongs  to  the  Rutland  Marble 
Company.  The  Sutherland  Falls  quarry  was  opened  about 
the  year  1830,  and  has  been  worked  at  intervals  ever  since 
until  to-day.  Although  it  boasts  of  no  white  marble,  it 
ranks  in  importance  second  to  none  in  Rutland  county. 
This  is  owing  to  the  fact  that  colored  marbles  are  more  du- 
rable and  more  sought  by  purchasers  for  monumental  pur- 
poses than  the  white  marble,  so  much  used  in  its  early 
history.  But  the  use  of  No.  1  and  statuary  marbles  has 
demonstrated  the  fact  that  their  composition  is  unsuited  for 
external  uses  ;  the  experience  of  years  proving  more  to  the 
practical  mind  than  science  could  possibly  accomplish. 

There  are  twenty  marble  mills  in  Ratland  county,  in 
which  are  200  gangs  of  saws,  each  gang  having  about  22 
saws.  About  50  gangs  in  different  mills  are  at  present  idle 
from  various  causes,  the  most  apparent  one  being  the  want 
of  capital.  Some  of  these  gangs  are  idle  for  want  of  pay- 
ing marble  to  saw,  the  deposit  upon  which  they  are  located 
being  worthless  as  a  practical  enterprise.  These  saws,  in 
the  most  approved  mills,  will  pass  through  a  block  of  mar- 
ble, free  from  flint,  4x6  feet,  at  the  rate  of  one  inch  and  a 
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half  to  the  hour,  each  gang  sawing  220  feet  in  twelve  hours, 
and  the  150  gangs  now  in  operation  sawing  33,000  feet  of 
marble  every  twelve  hoars,  making  an  aggregate  annual 
production  of  sawed  marble  in  Rutland  county  of  9,900,000 
feet.  It  is  estimated  by  statistics  and  careful  observation 
that  of  this  marble  there  are  $1,500,000  worth  sold  in  the 
markets  each  year. 

It  will  be  difficult  to  give  anything  more  than  a  compara- 
tive utlue  of  the  different  marbles  quarried  in  Rutland, 
being,  as  an  article  of  merchandise,  subject  to  advance  and 
decline.  But  there  is  an  intrinsic  and  standard  value  at- 
tached to  marble  of  some  grades  which  the  fluctuations  of 
markets  cannot  affect,  or  the  niggard  necessity  of  a  ten  per 
cent,  loan  destroy.  Like  the  gold  dug  from  the  mountain 
■ide,  it  has  a  standard  value,  and  when  the  capitalist  can 
secure  a  deposit  largely  composed  of  slatuary  No.  1  and 
average  marbles,  ho  can  invest  with  perfecfc^afety,  and  suc^ 
cess  will  certainly  crown  and  repay  confidcnc^^o  bestowed. 
But  that  quarry  which  is  composed  of  three  qu^ters  No.  3 
marble,  a  thin  layer  of  statuary,  and  a  little  No.'l,  is  dan- 
gerous to  both  the  pockets  and  morals  of  any  md!a  who  is 
bold  enough  to  engage  therewith.  It  will  prove  a  pecuniary 
mill-stone  carrying  him  to  the  very  depths  of  baukru{Jcy. 

In  the  early  history  of  marble  quarrying  the  procesb^as 
to  blast  from  the  bed  with  small  charges  of  powder,  but"^^^ 
folly  of   this  was  soon  ascertained,  and  a  better  and  V® 
present  way  of  quarrying  was  discovered.     The  early  pi-* 
cess  destroyed  a  great  deal  of  marble,  and  after  a  great 
expense  in  opening  a  quarry,  it  was  natural  that  a  better 
way  should  be  sought  out.    The  present  mode,  you  aro 
aware,  is  to  cut  channels  with  drills  sharpened  for  the  pur- 
pose, about  two  inches  in  width,  and  at  any  desired  length 
or  angle.    The  marble  is  raised  from  the  beds  with  ^^  half- 
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Trinds  "  and  wedges  placed  ia  holes  drilled  for  the  purpose. 
It  is  considered  a  day's  work  to  cut  one  and  a  half  feet  of 
such  a  channel,  although  experienced  men  can  cut  double 
that  amount. 

The  cost  of  quarrying  marble,  of  course,  depends  much 
upon  the  texture  of  it ;  but  inmost  deposits  can  be  quarried 
at  an  expense  of  seventy-five  cents  per  cubic  foot.  It  is 
usually  more  expensive  to  quarry  the  poorer  grades,  as  more 
flint  and  foreign  substances  enter  into  their  composition. 
Contracts  for  quarrying  have  been  made  as  low  as  fifty 
cents  per  cubic  foot,  but  this  is  regarded  as  below  the  actual 
expense  of  quarrying.  With  an  expense  of  seventy-five 
cents  for  quarrying,  and  the  same  amount  for  sawing,  and 
an  additional  expense  for  selling,  we  have  an  aggregate  cost 
of  $1.75  for  the  manufacturing  of  marble  and  placing  it  in 
market.  There  is  at  least  one-half  of  the  marble  quarried 
that  is  sold  for  a  less  sum  than  9^1.75 ;  much  of  it  is  sold  for 
$1.00  per  cubic  foot. 

Therefore  the  theory  that  poor  grades  of  marble  will  not 

pay  for  manufacturing,  and  are  impolitic  to  open,  feuch 

more  to  work  such  quarries.     This  theory  also  shows  the 

net  profit  of  quarrying  good  marble — a  large  per  cent,  being 

the  net  proceeds  thereof.    It  has  long  been  a  subject  of 

contemplation  why  sound  marble  is  more  readily,  found  in 

Rutland  county  than  in  Addison  and  Chittenden  counties. 
out 
,  The  theory  advanced  by  some  is  that  in  the  "  drift  period," 

the  debris  and  loose  rock  were  washed  from  the   higher 

places  and  mountain  sides  of  Rutland  to  the  lower  counties 

of  Addison  and  Chittenden ;  certain  it  is  that  no  successful 

openings  have  been  found  north  of  Brandon.     This  theory, 

if  correct,  will  also  account  for  the  solid  marble  of  Danby 

and  Dorset.     The  theory  may  yet  be  demonstrated  that  when 
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a  great  depth,  perhaps  fifty  or  seventy-five  feet,  has  been 
reached,  sound  marble  may  be  obtained  in  these  counties,  but 
I  divine  the  reason  not  to  have  existed  upon  the  surface,  but 
within  the  earth.  It  will  be  noticed  that  the  marble  in 
Middlebury,  Shclburne  and  Hinesburgh  are  all  of  a  similar 
cast — the  white  marble  being  very  fine  in  texture,  but  rarely 
sound — when  the  colored  marbles  in  the  same  deposits  are 
generally  sounS. 

These  reasons,  with  the  other  peculiarities  and  phenomena, 
are  sufficient  to  guarantee  the  fact  ttfat  marble  was  placed 
in  its  present  position  by  the  result  of  plutonic  action, 
although  some  of  the  layers  in  their  composition  and  posi- 
tion would  warrant  and  suggest  aqueous  deposits.  But 
this  last  theory  could  not  in  any  way  account  for  the  pres- 
ent condition  of  the  highly  crystallized  marbles,  like  the 
statuary  and  No.  1  marbles. 

Stubborn  facts,  as  revealed  in  the  history  of  the  marble 
business  of  Vermont,  are  sufficient  to  warrant  just  conclu- 
sions, without  resorting  to  theories  not  fully  based  upon 
practical  knowledge.* 

•  It  has  been  the  object  of  this  paper  to  give  the  extent  of  de- 
posits enumerated,  and  not  different  quarries,  but  I  have  menlioned 
some  quarries  as  representing  different  features  of  the  same 
deposit,  nor  is  time  and  means  at  hand  to  give  in  detail  a  descrip- 
tion of  all  the  quarries  in  Rutland  county.  I  mention  the  quarry 
of  Sheldons  &  Slason  as  they  have  developed  the  greatest  number 
of  layers  of  any  firm  in  West  Rutland,  and  a  description  of  their 
"  new  opening  "  describes  all  the  openings  upon  this  deposit,  con- 
sisting of  the  quarries  of  Parker,  Gilson  &  J)enny,  Rutland  Marble 
.  Company,  Sherman,  Adams  &  Williams,  and  the  Manhattan  Mai> 
ble  Co.  I  mentioned  the  Sutherland  Falls  marble  quarry  as  rep- 
resenting a  new  deposit  of  marble  of  a  different  nature  and  color, 
also  the  Columbian  Marble  Co.,  and  the  Eureka  Marble  Co.,  as 
quarries  upon  this  deposit  but  varying  in  color. 
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A  Vapeb  bead  at  the  meeting  of  the  board  of  agbictjl- 

TUBE,  &C.,  IN  ST.   ALBANS,  MARCH  .6TH  A:N^  7TH,  1872, 

BY  GEORGE 'BARNEY,  ESQ.,  SWANTON. 


As  yet  no  white  marble  to  any  extent  has  been  discoyered 
in  northern  Vermont,  at  least  none  north  of  Burlington. 
All  arc  colored.  The  first  to  be  mentioned  is  the  "  Dove," 
it  being  of  a  dove  color,  which  gave  it  the  name.  Ledges 
of  this  marble  crop  out  at  intervals  all  the  way  from  St. 
Albans  Bay  into  Canada,  almost  on  a  line  due  north  and 
south.  How  much  farther  north  Or  south  this  formation 
may  be  traced,  has  not  come  to  the  knowledge  of  the  writer, 
but  he  is  of  the  opinion  that  the  ledge  worked  for  lime,  be- 
tween Winooski  and  Essex  Junction,  Is  of  this  same  forma- 
tion. It  makes  excellent  lime,  and  is  worked  for  that  pur- 
pose by  C.  W.  Rich,  of  Swanton,  also  on  what  is  known  as 
the  Gadcomb  farm,  in  Swanton,  and  also  near  Highgate 
.  Springs.  There  is  a  quarry,  or  rather  a  number  of  quar- 
ries, of  this  kind  of  marble  about  half  a  mile  south  of  the 
village  of  Swanton  Palls,  on  the  ledge  known  as  the  White 
Rocks.  These  openings  were  made  at  a  very  early  day, 
and  the  blocks  taken  therefrom  sawed  into  grave-stones, 
mostly,  and  may  be  seen  in  almost  all  the  grave-yards  in 
northwestern  Vermont.  The  texture  is  very  fine,  suscepti- 
ble also  of  a  high  polish,  and  withal  very  durable. 
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These  quarries  have  not  been  worked  for  many  years,  the 
chief  cause  of  which  has  been  that  it  is  not  as  easily  quar- 
ried and  manufactured  as  other  marbles.  There  is  a  rift  in 
its  make,  so  that  it  breaks  or  splits  one  way  much  easier 
than  the  other — a  trifle  like  slate,  though  much  more  com- 
pact and  solid.  This  prevents  blocks  being  taken  out  in 
very  good  shape  for  handling  or  sawing  to  advantage,  wlfen 
quarried  in  the  old  way  with  powder,  as  they  were  when  the 
quarry  was  worked.  The  recent  improved  method  of  quar- 
rying by  channeling  could  be  used  with  good  eflcct  on  these 
quarries,  and  blocks  taken  out  sound  and  in  good  shape. 

Further  remarks  upon  this  topic  will  be  reserved  until  we 
come  to  speak  of  manufacturing. 

The  next  quarry  wo  shall  speak  of  is  of  Black  Marble  in 
Canada,  a  few  rods  north  of  the  Canada  line,  and  is  some 
fifty  rods  west  of  the  Vermont  and  Canada  R.  R.  track, 
where  it  crosses  the  line,  on  a  ledge  considerably  above  the 
railroad.  I  speak  of  this  next  in  order  as  it  was  the  next 
quarry  after  the  Dove  that  was  worked  in  this  section.  This 
marble  is  of  fine  texture,  and  takes  a  high  polish ;  was  rather 
expensive  to  quarry,  and  blocks  were  not  of  the  best  shape, 
but  the  chief  objection  was  that  it  contained  pyrites,  a  sul>- 
stance  which  when  the  marble  was  polished  looked  like 
specks  of  brass  scattered  over  its  surface.  There  has  been, 
however,  a  large  quantity  of  this  marble  sent  to  market. 

Th6  next  marble  quarry  worked  and  brought  into  notice 
was  what  is  known  as  the  Clark  Quarry,  on  the  east  shore 
of  Isle  La  Motte.  This,  also,  was  black,  much  like  the  Can- 
ada marble  in  texture,  produced  better  shaped  and  sounder 
blocks  and  was  more  easily  quarried  and  free  from  the  brass 
like  specks  of  the  Canada  marble.  '  This  is  known  among 
marble  workers  as  the  Isle  La  Motte  polishing  marble.  It 
being  on  the  shore  of  the  lake  made  it  accessible  by  boats, 


Digiti 


zed  by  Google 


MABBLE  INDUSTRY  OP  SWANTON.  609 

all  which  advantages  were  against  the  further  working  of 
the  Canada  quarry,  and  work  there  was  suspended,  probably 
never  to  be  resumed.  It  was  the  fortune  of  those  that 
opened  this  Clark  quarry  to  strike  a  layer  of  marble  at  the 
first,  about  two  feet  thick,  of  a  very  superior  kind,  regarded 
fully  equal  to  the  Irish  black  marble  in  every  respect,  but 
this  layer  or  sheet  was  only  a  few  feet  above  the  surface  of 
the  lake  in  high  water,  and  withal  dipped  downward  as  it 
was  quarried  from,  and  as  tlie  bank  rose  rapidly  the  marble 
above  accumulated,  and  this  marble  above  was  of  an  inferior 
quality,  having  many  white  specks  and  curls.  This  fine  layer 
always  bore  a  high  price  in  market. 

There  was  a  quarry  known  as  the  Hill  Quarry  adjoining 
the  Clark  quarry,  but  the  marble  taken  from  it,  though 
black,  never  had  a  first  rate  reputation,  the  marble  taken 
from  it  Ijing  all  above  the  fine  layer  heretofore  spoken  of. 

We  next  come  to  speak  of  what  is  known  as  the  Fisk 
quarry,  on  west  shore  of  Isle  La  Motte.  This  quarry  is  ex- 
tensively known.  The  marble  taken  from  it  is  of  about  the 
same  texture  as  that  of  the  Clark  quarry,  hardly  as  fine,  and 
is  not  susceptible  of  as  high  polish.  It  is  of  marine  formation, 
in  uniform  beds  or  layers  of  dificrent  thicknesses,  from  six 
inches  to  four  feet ;  these  beds  gradually  ascend  from  the 
lake  shore  eastwardly,  giving  a  gradual  and  even  descent 
from  all  parts  of  the  quarry  to  the  lake.  There  is  a  very 
light  soil  overlying  the  marble,  and  sound  blocks  are  quar- 
ried from  the  very  surface,  so  that  there  is  no  waste  to  re- 
move to  get  at  good  blocks.  This  quarry  is  very  extensive, 
having  a  tract  already  worked  nearly  a  quarter  of  a  mile  in 
length  and  about  fifteen  feet  deep,  of  what  is  known  as 
black  marble.  Below  this  is  a  layer  of  grey,  or  as  has 
beeii  recently  named,  mourning  granite.  Not  that  it  is 
really  granite,  but  has  the  appearance  of  granite  both  in 
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color  and  texture.  This  layer  at  the  shore  is  some  eight 
feet  thick,  and  as  it  recedes  from  the  lake  southeasterly,  di- 
minishes in  thickness  until  it  runs  entirely  out  at  a  distance 
of' some  fifty  rods,  but  in  a  northeasterly  direction  seems  to 
hold  its  own,  which  goes  to  show  that  while  this  grey,  wedge- 
shape  layer  was  forming  from  ocean  deposits,  the  sea  bottom 
was  gradually  rising,  or  had  already  been  raised  at  the 
south,  which  also  is  confirmed  by  all  the  layers  of  marble 
having  a  dip  northward.  This  formation  gives  good  evi- 
dence from  its  appearance  of  having  been  formed  in  good 
part  of  minute  sea  shells  or  perhaps  encrinite.  Below  this 
is  the  same  black  marble  of  that  above,  two  sheets  of  about 
two  feet  each  in  thickness,  when  we  come  to  a  layer  of  shale 
some  six  inches  thick. 

This  constitutes  the  present  floor  of  the  quarry,  no  mar- 
ble of  consequence  having  been  taken  out  belov  this. 
Where  these  lower  layers  crop  out,  however,  on  the  south- 
west, they  show  a  greyish  color,  in  regular  layers,  and  as 
these  layers  are  followed  down,  one  below  another,  for  per- 
haps twenty  feet,  we  come  to  a  layer  near  the  lake  of  a 
marble  called  encrinite,  being  composed  apparently  of  small 
shell-like  particles,  of  nearly  all  colors,  a  dull  rod  predom- 
inating. It  takes  a  fine  polish,  and  by  many  is  regarded 
very  beautiful  as  well  as  curious.  There  have  been  bat 
few  blocks  taken  from  it  that  have  been  sawed,  in  conse- 
quence of  the  tliinncss  of  the  layer — about  eight  inches — 
and  its  nearness  to  the  lake  making  it  difficult  to  get,  except 
in  low  water.  There  is  a  layer  of  considerable  thickness 
of  this  kind  of  marble,  the  colors  not  as  brilliant,  however, 
on  the  opposite  side  of  the  lake,  in  the  town  of  Chazy,  and 
a  number  of  blocks  were  taken  from  it  to  New  York  some 
twenty  years  ago,  but  for  some  cause  it  proved  a  bad  specu- 
lation and  has  not  been  worked  since.    The  stone  for  the 
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piers  of  the  famous  Victoria  bridge  were  taken  from  the 
Pisk  quarry. 

There  is  a  quarry  about  half  a  mile  south  of  the  Pisk 
quarry,  on  the  farm  of  Judge  Pleury,  from  which  a  large 
quantity  of  stone  has  been  taken  in  past  years,  mostly  for 
Port  Montgomery,  about  twelve  miles  north  of  the  quarry, 
near  Canada  line.  This  quarry  affords  good  blocks  for 
heavy  purposes,  such  as  forts,  bridges,  canal  locks,  &c.,  but 
is  unsuited  for  sawing,  as  it  is  coarse  in  texture.  The  pe- 
culiarity of  this  quarry  is  that  its  formation  consists  almost 
entirely  of  minute  shells,  large  enough,  however,  to  be 
clearly  perceptible  to  the  naked  eye. 

The  depth  of  the  breast  of  this  quarry  is  about  twelve  feet, 
the  whole  depth  in  one  solid  layer  and  uniformly  of  the  same 
material,  and  there  is  good  reason  to  suppose  this  formation 
extends  the  whole  width  of  the  Island  at  this  place,  perhaps 
one  and  one-half  miles.  Its  dip  is  northwardly,  and  if  the 
layers  continue  at  the  same  dip  as  at  the  quarry,  it  would 
carry  it  some  forty  feet  probably  below  the  Pisk  quarry  for- 
mation. Between  this  and  the  Pisk  quarry,  about  equidis- 
tant. Judge  Pleury  has  oJ)ened  another  quarry  recently,  and 
taken  out  some  stone  for  bridges  and  canal  in  Canada.  This 
is  of  dull  bluish  appearance,  of  finer  texture  than  the  quar- 
ry south,  and  has  not  yet  been  tested  for  sawing  purposes. 
There  have  been  in  past  years  several  other  openings  on 
this  island  from  which  stone  have  been  taken,  but  they  all 
bear  a  general  resemblance  to  one  or  the  other  of  those  al- 
ready described,  and  we  deem  it  unnecessary  to  notice  them 
further,  as  there  are  none  worked  at  present  except  the  Pisk 
and  Pleury  quarries. 

We  now  turn  our  attention  to  what  is  known  as  the  Win- 
ooski  marble,  this  "being  the  name  given  by  Mr.  Hagar, 
our  State  geologist,  to  a  red  variegated  formation  extending 
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from  the  south  of  Burlington  to  Canada.  But  two  or  three 
places  as  yet  have  been  found  in  this  deposit  that  have  war- 
ranted any  considerable  odllay  in  working  or  preparing  for 
market.  One  is  at  Mallet's  Bay,  north  of  Burlington.  About 
the  year  1854  a  Mr.  Reed  made  an  opening  at  this  place, 
and  sent  a  block  of  8  or  10  cubic  feet  to  Swanton,  to  tJie 
mills  of  the  writer,  to  be  sawed  and  tested.  The  block  was 
sawed  and  proved  very  hard,  requiring  about  three  times  the 
length  of  time  to  saw  it  that  it  would  any  other  marble  thai 
has  ever  been  sawed  in  the  place.  Specimens  were  taken 
from  the  slabs  of  this  block  to  the  cities,  and  this  led  to 
sending  some  blocks  to  the  cities,  but  it  is  believed  the  en- 
terprise  was  not  a  paying  one.  Not  having  visited  the  lo- 
cality, the  writer  cannot  speak  definitely  with  I'cgard  to  it, 
but  it  is  inferred  that  blocks  can  be  quarried  there  of  good 
size  and  fair  quality.  It  is  believed  that  none  of  this  mar- 
ble has  been  sawn  into  slabs  in  this  section,  except  what  was 
sawed  at  Swanton  some  yeai*s  ago,  and  whatever  has  been 
sent  to  market  has  been  in  the  block. 

The  next  of  this  kind  of  marble  to  be  mentioned  is  that 
taken  from  the  Bullard  ledge,  on  the  road  from  St.  Albans 
to  Swanton,  near  the  watering-trough.  People  had  passed 
and  repassed  this  ledge  for  years,  and  no  one  had  looked 
upon  it  as  of  any  value,  except  for  the  loose  stone  it  afford* 
cd  for  underpinning  fences  and  the  like.  The  manner  of  its 
discovery  as  a  marble  was  as  follows :  the  writer,  when  re- 
turning to  his  home  in  Swanton  from  St.  Albans,  in  the 
spring  of  1859,  stopped  at  the  watering-trough  near  the  ledge 
to  give  his  horse  a  drink,  and  while  the  horse  was  drinking 
he  observed  fragments  of  stone  near  by,  that  had  been  made 
in  getting  stone  for  the  culvert  of  the  railroad.  These  frag- 
ments, and  the  face  of  the  rock  that  had  been  broken,  had 
such  a  peculiar  appearance  that  he  threw  a  fragment  into 
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his  buggy  and  had  it  placed  upon  the  rubbing  Ved,  which 
disclosed  to  hiin  the  fact  that  there  was  marble  in  that  ledge 
of  superior  quality.  Ho  at  once  got  permission  from  the 
owner  of  the  ledge  to  take  blocks  from  it,  and  drew  one  to 
his  mill  and  sawed  it  and  soon  after  sent  it  with  other  mar- 
ble by  boat  to  New  York,  and  it  was  .sold  to  the  firm  of 
Fisher  &  Bird,  marble  dealers,  in  August  1859.  They  con- 
sidered it  very  fine  and  thought  it  equal  to  the  best  of  foreign 
colored  marbles,  and  encouraged  the  writer  to  go  ouand  ex- 
tend the  business.  This  is  the  first  of  this  kind  ever  sent 
from  this  county  to  market.  The  marble  from  this  ledge, 
though  considered  at  that  time  and  for  some  years  superior 
to  any  other  fancy  marble,  has  been  superseded  by  another 
variety  of  the  same  kind,  discovered  by  the  writer  and  the 
first  block  taken  from  it  by  him,  in  the  month  of  January 
1870.  It  is  located  about  .one-half  mile  west  of  the  one 
last  mentioned,  and  some  forty  rods  south  of  the  E.  E. 
Junction.  , 

This  ledge  is  some  fifty  feet  in  perpendicular  height  facing 
westward,  and  seems  to  have  been  lifted  from  the  valley  be- 
low, the  strata  having  an  eastward  dip  of  some  thirty  de- 
grees, and  to  appearance  its  geological  position  must  be 
some  distance  below  the  opening  at  the  water-trough  before 
mentioned. 

From  this  quarry  there  have  been  considerable  quantities 
sawed  and  sent  to  market  during  the  past  two  years.  It  is 
superior  to  any  of  this  kind  heretofore  furnished  by  us,  and 
in  fact,  is  believed,  by  competent  judges,  to  surpass  any- 
thing in  the  line  of  fancy  marbles  in  the  United  States.  Its 
texture  is  fine  and  hard,  the  ground  colorof  light  chocolate, 
beautifully  blended  with  still  lighter  colors,  and  these  all 
intermingled  with   clear  white   spots  and  veins,  giving  it, 
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when  polished,  a  very  lively  and  beautiful  appearance. 
Thus  far  there  has  been  some  difficulty  to  get  blocks  from 
this  opening  as  large  as  is  desirable,  on  account  of  the 
cuts  in  the  ledge  crossing  diagonally  ;  aside  from  those  cuts 
the  marble  is  very  solid  and  sound.  As  yet  the  depth  of 
breast  is  only  about  six  feet,  but  the  ledge  shows  a  depth  of 
some  thirty  feet,  all  of  this  kind  of  marble,  but  showing 
more  white  in  its  formation  than  where  it  has  been  worked. 
To  this  particular  variety  we  have  given  the  name  of  red- 
white  vein,  that  it  might  be  distinguished  from  other  varie- 
ties. 

There  are  many  varieties  of  the  marble  now  generally 
known  as  the  Winooski,  yet  it  has  some  qualities  common 
to  all.  1st,  it  is  \ery  hard ;  2d,  of  fine  texture  ;  8d,  has  a 
reddish  and  variegated  appearance  ;  4th,  the  lighter  portions 
seem  to  have  been  broken  and  but  little  disturbed  afterward, 
as  the  breaks  all  seem  to  be  sharp  and  angular.  The  variety 
consists  in  the  different  colors  and  figures ;  some  is  of  a  fine 
reddish  mottled  appearance,  with  scarcely  any  white,  others 
are  of  a  dove-reddish  brown,  light  and  dark  blended — ^this  is 
the  kind  that  the  tables  in  St.  Albans  depot  are  made  from ; 
others  have  the  lighter  colors  predominating,  and  so  on  in 
almost  endless  variety.  The  Winooski  marble  on  the  How- 
ard farm,  about  one  mile  west  of  St.  Albans  village,  should 
have  been  mentioned.  Large  quantities  of  this  kind  of 
stone  are  brought  to  the  village,  and  used  for  underpinning, 
base  courses,  caps,  and  sijls,and  the  inferior  kinds  for  cellar 
walls.  There  have  been  a  few  blocks  taken  from  this  ledge 
and  sent  to  Boston,  and  the  railroad  company  obtained  two 
very  large  blocks  from  there,  which  the  writer  sawed  for 
them  at  Swanton,  and  a  part  of  the  slabs,  from  these  blocks, 
were  used  for  the  marble  tables  at  the  depot.  The  colors  in 
these  arc  not  as  bright  and  lively  as  in  some  other  varie- 
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ties  of  this  marble,  yet  these  tables  are  regarded  generally 
as  very  fine.  The  parties  having  the  right  of  sawing 
marble  from  this  ledge  have  not  as  yet  felt  themselves  war- 
ranted in  quarrying  there  to  any  considerable  extent,  as 
other  kinds  thus  far  have  taken  the  precedence  in  market. 

The  first  mills  at  Swanton  were  wholly  employed  in  the 
manufacture  of  grave-stones  from  the  dove  marble,  and  this 
was  quite  extensively  carried  on  from  about  the  time  of  the 
war  of  1812  until  it  gave  place  to  the  Rutland  marble, 
about  1844.  It  was  made,  however,  in  diminished  quanti- 
ties from  year  to  year  until  about  the  year  1850,  when  it 
was  abandoned  entirely,  and  not  a  block  has  since  been 
taken  from  the  quarry  for  sawing  purposes.  The  reason  for 
this  was  two-fold :  First,  the  dove  marble  could  not  be  man- 
ufactured into  grave-stones  as  cheap  as  the  Rutland — it  not 
being  as  easily  carved,  the  marble  workers  gave  their  pref- 
erence to  the  Rutland  marble ;  another  reason  is  to  be  found 
in  the  fact  that  for  years  white  marble  was  all  the  rage. 
For  a  few  years  past,  however,  there  has  been  a  growing 
feeling  among  the  people,  that  clear  white  marble  is  not 
exactly  the  thing  for  work  that  is  exposed  to  the  weather, 
however  much  it  may  be  valued  for  inside  work,  and 
the  prevailing  taste  now  is  for  the  more  or  less  colored  mar- 
bles for  monuments,  grave-stones  and  the  like ;  and  for  the 
few  past  years  what  is  known  as  Mourning  Granite,  taken 
from  the  Fisk  quarry,  has  taken  the  lead  for  monumental 
purposes  in  this  section. 

Swanton  is  the  only  place  north  of  Middlebu'ry  where 
there  have  been  marble  mills,  or  if  so  it  has  never  come  to 
the  knowledge  of  the  writer,  except  one  or  two  small  mills 
that  were  run  for  two  or  three  years  in  Highgate,  on  the 
Canada  marble. 

And  we  now  proceed  to  mention  some  of  the  men  that 
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baTO  been  engaged  in  the  business,  which  will  lead  us  to 
say  something  of  the  kinds  of  marble  manufactured  as  well 
as  the  markets. 

To  Joseph  Atkinson  belongs  the  distinction  of  being  the 
first  to  erect  mills,  and  engage  in  the  business  of  marble 
sawing  in  this  section  of  country.  Ho  erected  a  mill  at 
Swanton  falls  in  1812. 

The  next  mill  was  built  by  John  Ferris  of  New  York,  in 
1815.  Both  these  mills  made  little  else  but  grave-stones, 
and  these  uniformly  two  inches  thick  and  of  good  length, 
so  as  to  be  set  in  the  ground.  Stones  set  in  bases  were 
not  known  in  those  days. 

Wo  forbear  to  dwell  upon  the  history  of  the  business  from 
this  time  forward  for  fifteen  or  twenty  years.  Suffice  it  to 
say,  mills  were  erected  and  marbles  from  Canada  and  the 
Isle  La  Motto  were  sawed  in  large  quantities  and  sent  to 
New  York  market.  The  Glens  Falls  block  marble  being 
discovered  during  this  time  took  the  precedence  in  the 
market  and  had  a  tendency  to  diminish  Iho  black  polishing 
marble  business  here.  From  1830  to  1835  the  black  mar- 
ble business  may  be  said  to  have  been  in  its  most  flourishing 
condition.  There  were  then  constantly  in  operation  six  mills, 
having  in  all  some  twenty-five  gangs,  which  were  constantly 
running,  mostly  on  black  marble  and  hearth  stuiT,  sawing, 
however,  dove  marble  grave-stone  to  supply  the  demand. 

The  year  1837  was  a  disastrous  one  to  the  parties  then 
engaged  in  the  marble  business  at  Swanton.  It  is  believed 
that  every  one  failed,  and  from  this  time  very  little  of  the 
black  quarry  marble  was  taken  to  market. 

Some  of  the  mills  were  suffered  to  go  to  decay,  while  oth- 
ers were  appropriated  to  other  kinds  of  business.  Three 
only  were  kept  running,  one  of  these  most  of  the  time  on 
gravestones  and  the  others  on  hearths.    From  this  time  the 
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hearth  busioess  increased.  They  were  used  in  the  cities  for 
the  hearth  of  black  Glens  Falls  marble  mantles,  and  as  there 
was  comparatircly  very  little  of  foreign  marble  imported, 
nearly  all  the  mantles  were  of  black  marble  and  required 
black  hearths,  and  these  were  supplied  from  Swanton,  it 
not  being  considered  profitable  to  make  them  at  Glens  Falls. 

In  the  year  1840  the  writer  commenced  the  marble  busi- 
ness by  erecting  and  setting  in  operation  a  mill  with  six 
gangs.  He  confined  his  business  at  first  exclusively  to  the 
manufacture  of  hearths  sawed  from  blocks  mostly  from  tho 
Fitk  quarry.  At  that  time  there  were  three  men  besides 
himself,  engaged  in  the  business,  viz :  F.  Y.  Goodrich,  I. 
A.  Vanduzee,  and  H.  B.  Farrar.  Wc  often  went  to  mar- 
ket toirether  and  generally  worked  in  harmony  in  selling 
marble. 

The  custom  then  was  and  had  been  previously,  to  saw  out 
a  boat  load  of  hearths  (some  ten  to  fifteen  hundred  dollars 
worth)  and  send  them  to  New  York,  and  then  go  down  and 
sell  them  from  the  dock,  which  generally  took  from  two  to 
four  weeks,  depending  upon  the  state  of  tho  market  and 
the  amount  to  be  sold. 

In  1845  F.  V.  Goodrich  sold  his  mill  and  interest  in  the 
marble  business  to  E.  S.  Meigs,  and  he  in  turn  sold  the 
same  to  the  writer  in  1847.  I.  A.  Vanduzee  sold  his  mill 
and  business  to  the  writer  in  1850,  thus  putting  him  in  pos- 
session of  all  the  marble  business  at  Swanton  except  the  in- 
terest of  H.  B.  Farrar,  who  confined  himself  to  the  hearth 
business. 

In  1852  two  other  mills  were  started  running  on  hearths, 
one  by  Daniel  Piatt,  and  the  other  by  H.  k  H.  M.  Stone. 
The  hearth  business  had  already  diminished  to  a  large  ex- 
tent, and  the  increased  amount  thrown  upon  the  market  in 
consequence  of  starling  two  new  mills  completely  broke  it 
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down.  One  of  those  mills,  after  running  about  one  year, 
discontinued  the  business,  and  the  mill  was  converted  to 
other  uses.  The  other  run  occasionally  about  a  year  long- 
er, when  that  was  shut  down,  Mr.  Parrar  continued  to  do 
something  until  the  year  1864,  when  the  writer  bought  from 
him  the  stock  he  had  on  hand,  since  which  time  one  of  his 
mills  has- gone  to  decay,  and  the  other  is  converted  to  an- 
other use. 

The  question  very  naturally  suggests  itself,  why  has  the 
demand  for  black  marble  so  diminished  ?  I  will  answer 
briefly.  Up  to  about  the  year  1848  nearly  all,  say  nine  out 
of  ten,  of  the  mantles  made  in  New  York  were  of  black 
marble.  The  Glens  Falls  company  had  a  monopoly  of  the 
market,  and  so  far  took  advantage  of  it  as  to  make  it  op- 
pressive to  the  dealers  ;  at  least  they  (the  dealers)  thought 
so.  This  contributed  largely  to  make  marble  manufac- 
turers discontented,  and  they  encouraged  the  importation 
of  the  Italian  marble,  and  mantles  began  to  be  made  from 
it,  from  the  cheapest  to  the  most  costly  kind.  The  marble 
workers  very  naturally  recommended  it  to  their  customers 
as  being  all  the  fashion,  a  fashion,  of  course,  which  they 
themselves  had  created,  and  from  this  time  white  and  the 
lighter  colored  marbles  became  all  the  rage.  The  demand 
for  Glens  Falls  marble  nearly  ceased,  hardly  any  mantles 
being  made  from  it,  probably  not  one  in  a  hundred,  so  that 
by  the  year  1854  nearly  all  demand  for  black  marble  for 
mantles  ceased,  and  of  course  if  no  black  mantles  were 
made  no  black  hearths  were  wanted,  and  this  has  remained 
so  till  the  present  day.  Yet  there  have  always  been  some 
black  hearths  used,  in  one  way  or  another,  but  the  demand 
is  limited  compared  to  what  it  was. 

It  will  be  perceived  that  from  the  year  1864  to  the  pres- 
ent time,  whatever  of  pleasure  or  profit  there  has  been  in 
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the  marble  business  at  Swanton,  the  writer  has  had  the  full 
enjoyment  of,  and  for  the  good  reason  that  no  one,  looking 
at  the  record  of  the  past  in  this  line,  has  felt  it  safe  to  in- 
vest in  the  business.  Yet  the  writer,  by  keeping  a  pretty 
close  watch  of  what  the  market  required,  and  supplying  that 
demand,  has  been  able  to  "still  live,"  and  has  some  hope, 
if  life  is  prolonged,  to  bring  the  business  back  to  its  palmy 
days.  One  reason  of  Vis  being  able  to  contiuue  the  business 
was  that  when  the  demand  for  hearths  diminished,  he  has 
endeavored  to  make  the  tile  business  take  its  place,  and  he 
will  here  narrate  some  of  the  circumstances  which  led  to 
the  rise  of  that  business. 

Previous  to  1846  Italian  tile  of  light  and  dark  blue  were 
the  only  tile  used  for  flooring.  About  that  time  the  writer, 
with  Mr.  Joseph  Blake,  a  merchant  at  Swanton,  were  stop- 
ping at  the  Pacific  hotel,  which  had  a  floor  of  the^Italian 
tile.  I  remarked  to  him  that  our  black  marble  ought  to  be 
used  in  that  city  for  floors  instead  of  the  dead  blue  Italian. 
He  replied,  that  is  so,  and  you  are  the  one  to  do  it.  This 
little  conversation  led  me  to  talk  the  matter  up  with  the 
marble  dealers.  All  discouraged  it  on  the  ground  that  I 
could  not  make  them  at  a  price  to  compete  successfully  with 
the  Italian.  We  however  succeeded  in  getting  an  order  at 
a  very  low  figure  for  2000  black  12i  inch  tile.  This  was 
in  the  spring  of  1848.  On  returning  home  measures  were 
at  once  taken  to  set  in  operation  what  is  known  as  a  rub- 
bing bed,  for  the  purpose  of  rubbing  the  face  and  jointing 
the  edges  of  tile,  making  them  a  perfect  square  and  all  to  a 
gauge. 

This  bed  consists  of  a  circular  cast  iron  plate  about  11 
feet  in  diameter,  which  is  made  to  revolve  horizontally,  and 
the  tile  are  worked  and  finished  on  this  with  sand  and  water. 

In  due  time  this  order  for  tile  was  filled,  which  gave  good 
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satisfaction,  and  it  was  not  long  before  they  were  sought  for 
by  other  dealers.  The  demand  has  increased  slowly  but 
steadily  from  year  to  year,  (with  slight  exceptions,)  until 
they  are  now  introduced  into  every  principa>city,  and  many 
of  the  villages  of  the  United  States  and  Canada,  and  are 
laid  with  Italian  or  Vermont  white  marble  in  most  of  the 
large  hotels  or  other  public  buildings. 

The  texture  being  fine  and  hard,  renders  them  very  du- 
rable. Buildings  in  which  they  have  been  laid  for  twenty 
years  or  more  subject  to  constant  use,  (as  is  the  case  in  the 
principal  liotels  of  New  York,)  show  very  few  signs  of  wear, 
but  on  the  contrary  rather  improve  in  appearance  as  age  and 
use  deepen  their  color. 

For  many  years  wc  confined  ourselves  to  the  black  mar- 
ble business  alone,  but  as  there  was  considerable  inquiry  for 
white  tile  to  be  laid  with  our  black,  we  therefore,  in  order 
to  supply  this  want,  took  measures  to  supply  ourselves  with 
white  tile  from  the  white  marble  grounds  south  of  us.  But 
at  the  first  we  made  some  mistakes,  as  we  at  that  time  did 
not  know  but  one  kind  was  about  as  good  as  another,  if  it 
looked  well  when  finished  and  ready  to  lay.  But  wo  soon 
found  the  softer  and  more  porous  kinds  were  not  the  thing 
to  make  good  tile,  however  white  they  might  be,  the  great 
objection  to  them  being  that  they  soon  have  a  dirty  and  grindy 
appearance.  We  have,  however,  for  some  years  avoided 
this  kind  of  marble,  and  furnish  only  the  harder  kinds  which 
have  given  good  satisfaction,  among  which  may  be  mention- 
ed the  Brandon,  Pittsford,  Sutherland  Falls  and  Middlebury. 

We  have  also  introduced  our  new  red-white-vein  mar- 
ble into  the  tile  market.  This,  though  hard  and  expens- 
ive, makes,  when  combined  with  white  and  black,  a  very 
beautiful  floor.  Last  year  wo  supplied  one  floor  of  this 
kind,  costing  about  $1000,  and  many  other  smaller  ones  of 
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various  fancy  patterns.  These  patterns  we  have  of  varioua 
kinds  to  show  to  those  that  call,  or  send  to  our  customers 
when  they  request  it. 

Tile  should  be  made  of  very  even  surface  and  perfectly 
square.  The  old  process  of  finishing  them  by  hand  was  a 
slow  and  tedious  one.  The  writer  has  invented  a  number 
of  machines  for  the  purpose  of  lessening  the  labor  of  mak- 
ing them,  some  of  which  hare  been  of  much  service,  but  not 
entirely  satisfactory,  until  he  with  his  son,  then  in  business 
with  him,  invented  and  took  out  a  patent  for  a  machine  for 
squaring  and  dressing  tile,  which  has  proved  very  valuable. 

The  marble  business  in  this  section  has  a  sad  history. 
From  the  time  of  fts  commencement  in  the  year  1812,  for 
fifty  years,  no  one  that  has  made  that  their  business  can  be 
said  to  have  been  successful.  But  this  may  be  said  of  most 
all  other  kinds  of  business,  say  previous  to  1850 ;  though 
possibly  a  small  per  cent.  haVe  been  successful.  Even  far- 
mers, as  may  be  remembered  by  some  present,  once  had  a 
hard  time  of  it,  but  there  is  hope  for  the  future. 

The  wealth  of  the  country  is  rapidly  increasing,  and  as  it 
increases  people  naturally  feel  that  they  can  afibrd  marble 
fioors  and  furniture  and  the  demand  for  colored  marbles 
will  gradually  increase.  Yet  I  do  not  look  for  a  great  de- 
mand. It  never  will  become  a  staple  article  like  the  Rut- 
land and  other  lighter  colored  marbles  for  the  reason 
that,  with  the  exception  of  mourning  granite,  it  does  not 
stand  the  weather  without  fading,  while  probal|ly  nineteen 
twentieths,  of  the  lighter  colored  marbles  of  Vermont  are 
used  for  out  of  door  purposes  and  consequently  must  take 
the  lead  as  an  article  of  commerce. 
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AN    ADDRESS    BEFORE    A  MEETINQ    OF    THE    STATE     BOARD  OF 

AGRICULTURE,  MANUFACTURES  AND  MINING, 

AT  BURLINGTON. 

• 

BY  HIRAM  A.  CUTTIKG,  A.  M.,  M.  D.. 

State  Geologist. 


Mr,  President^  Ladies  and  Q-entlemen : 

In  the  meetings  of  this  Board,  though  the  principal  inter- 
ests are  rightfully  directed  towards  agi'icuUure,  as  Vermont 
is  truly  an  agricultural  state,  yet,  as  we  have  a  manufactur- 
ing and  mining  interest,  represented  by  a  large  and  con- 
stantly increasing  capital,  it  is  but  just  that  they  should 
claim  attention.  It  is  of  our  mining  interests  that  I  shall 
speak,  not  with  the  flattering  terms  of  a  speculator,  or  a 
dealer  in  mining  stocks,  but  with  due  regard  to  truth  as  un- 
folded by  geological  science.  And  while  I  do  not  intend  in 
any  way  to  prevent  the  duo  development  of  mines  in  Ver- 
mont, I  hope  I  may  discourage  useless  expenditure,  and 
thus  tend  to  elevate  mining  from  a  mere  guess  to  what  it  in 
reality  is,  a  true  science. 

Our  mining  interests  in  marble  and  slate  exceed  that  of 
most  other  states  ;  perhaps  I  might  say  any  others,  but  in 
metallic  ores,  of  which  I  shall  more  especially  speak,  our 
rocks  are  too  old  and  compact,  or  too  nearly  connected  with 
the  glacial  drift,  to  have  many  mines  of  great  value  or  ex- 
tent.    Our  mountains  of  lead,  silver  or  iron,  notwithstand- 
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ing  their  traditional  substantiation,  do  not  exist  in  fact. 
The  mininfy  interest  of  Vermonters  is,  however,  quickly 
aroused.  When  I  have  made  enquiries  in  a  place  in  refer- 
ence to  anj  mineral,  I  have  frequently  heard  some  old  le- 
gend about  an  Indian  that  obtained  lead  for  bullets  from  such 
a  mountain,  or  an  old  Spaniard  who  procured  a  great  amount 
of  silver  from  a  certain  side  hill  that  they  had  often  looked 
over  in  vain,  yet  believed  there  was  truly  a  silver  mine  there. 
The  express  frequently  brings  me  sand  containing. yellow  or 
white  mica,  while  the  one  sending  it  indulges  the  vain  hope 
that  it  is  gold  or  silver ;  and  white  and  yell9w  pyrites  in 
schist  rock  is  quite  as  often  at  hand.  Now  and  then,  how- 
ever, a  specimen  reaches  me  that  really  contains  galena,  or 
copper  pyrites,  and  sometimes  an  almost  microscopic  speck 
of  gold,  but  of  such  a  quality,  or  so  sparsely  scattered,  as 
to  be  of  no  value  whatever.  Though  we  have  much  of  the 
early  formation,  or  Eozoic  rock,  it  is  in  Vermont  that  the 
drift  agencies  come  in  full  play,  and  it  is  diflScult,  many 
times,  to  unravel,  even  by  supposition  merely,  knotty  ques- 
tions that  come  up  as  we  investigate  the  drift  problems. 
Drift  scratches  in  the  primary  rock  frequently  cross  each 
other,  at  various  angles,  and  the  glacial  and  iceberg  theories 
must  both  be  called  in  to  remove  the  difficulties,  and  even 
then  lingering  doubts  will  creep  in  that  other  forces,  not 
well  understood,  might  cause  the  almost  unexplained  freaks 
of  geological  contradiction.  At  Brandon  the  drift  is  frozen, 
and  after  various  opinions  are  expressed  and  ingenious  prob- 
abilities formed,  such  naturalists  as  Prof.  Agassiz  say  "that 
it  is  a  fact  standing  forth,  perhaps  without  true  explanation 
as  yet."  Here  and  there  what  might  have  been,  valuable 
beds  of  ore,  as  in  Arlington  and  Manchester,  have  by  this 
agency  been  torn  from  their  original  positions  to  be  broken 
and  scattered  in  such  small  masses  as  to  be  nearly  worthless, 
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and  well  skilled  miners  are  thus  foiled,  and  capital  many 
times  wasted.  Mining  for  metallic  ores  in  Vermont,  as  it 
has  been  carried  on,  has  hardly  been  far  removed  from  a 
game  of  chance,  and  I  doubt  if  all  the  profits  of  the  truly 
productive  mines  would  pay  for  one  half  of  the  time  and 
mouej  expended  to  no  purpose.  Indications,  that  in  some 
sections  of  our  globe  would  lead  invariably  to  valuable  mines, 
pass  for  nothing  in  Vermont.  Though  we  have  the  repre- 
rescntative  rocks,  from  the  Eozoic  to  the  Tertiary  period, 
sufficient  to  indicate  the  possibility  of  finding  any  mineral, 
with  the  exception  of  coal,  yet  they  are  so  compact  and 
closely  jointed  that  truly  extensive  beds  of  any  ore  must  be 
the  exception  instead  of  the  rule,  and  for  this  reason  ex- 
treme caution  is  indicated  in  investments. 

It  is  true  that  some  mines  of  iron  and  copper  have 
at  certain  times,  and  do  still,  pay  a  profit  to  their  own- 
ers ;  yet  the  record  of  disaster  in  comparison  is  fear^ 
fully  large.  In  some  sections  much  money  has  been  ex- 
pended in  the  vain  search  for  workable  ore  in  the  drift 
formation.  In  other  sections  shafts  have  been  driven,  as  at 
Ludlow,  where  the  most  common  knowledge  of  geological 
science  would  have  saved  thousands  of  dollars.  With  such 
examples  at  hand  it  seems  evident  that  the  work  of  the  ge- 
ologist should  be  something  more  than  to  point  out  proba- 
ble mines,  and  encourage  capitalists  to  make  investments  for 
developments,  but  rather  should  dissuade  rash  persons  from 
rushing  blindly  on,  where  experience  has  proved  that  fail- 
ures must  result.  I  would  in  no  way  depreciate  mining 
with  a  probability  of  success,  but  would  reduce  this  needless 
expenditure,  which  in  Vermont  has  been  fearfully  large. 

Gold  is  widely  distributed  over  the  globe,  and  occurs  in 
rocks  of  various  ages,  from  the  Eozoic  to  the  Tertiary. 
The  schists  that  contain  the  auriferous  veins  were  once  sed- 
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imentary  beds  of  clay,  sand,  or  mud,  derived  from  the  wear 
of  pre-existing  rocks.  Through  some  process  in  which  heat 
was  concerned,  the  latter  were  metamorphosed  into  the  hard 
crystalline  schists,  and  at  the  same  time  upturned  and  broken 
and  often  opened  between  the  layers,  and  then  all  the  fis- 
sures cutting  across  the  layers  and  the  openings,  (made  be- 
tween the  layers,  and  therefore  conforming  with  the  lamina- 
tion,) became  filled  with  the  quartz  veins  containing  gold.* 
The  quartz  was  brought  into  the  intersecting  fissures  and 
the  interlaminated  open  spaces,  from  the  rocks  either  side, 
by  means  of  the  permeating  heated  waters,  at  a  temperature 
probably  much  above  that  of  boiling  water,  having  thus 
great  decomposing  and  solvent  powers,  and  carrying  into 
cavities  whatever  could  be  gathered  up  in  this  manner  from 
the  rocks.  Thus  it  will  be  seen  that  the  gold  of  the  veins 
was  derived  from  the  rocks  adjoining  the  openings,  cither 
directly  adjoining,  or  above  or  below  them.  According  to 
this  idea,  which  is  believed  to  be  correct,  it  must  have  been 
widely  distributed  through  these  rocks  before  they  were 
crystallized  and  the  veins  were  made,  although  it  existed  in 
so  infinitesimal  a  quantity  in  a  cubic  foot,  that  the  beds  with- 
out this  metamorphision  and  the  vein-making  would  have 
everywhere  been  worthless  mining  ground.  As  we  have 
before  said,  gold  exists  more  or  less  abundantly  all  over  the 
globe,  and  in  most  of  the  regions  of  crystalline  rocks,  espe- 
cially those  of  the  semi  crystalline  schists,  like  th)se  in  cen- 
tral and  eastern  Vermont,  it  is  sometimes  wrought  with 
profit.  Those  gold-bearing  schists  are  interspersed  with 
quartzy  seams  and  veins,  in  such  a  way  that  the  gold  miner 
from  Siberia,  or  even  from  the  Sierra  Nevada  of  our  western 
coast,  would  pronounce  sure  indications  of  richly  product- 
ive mines.     Further,  gold  actually  exists.     In  some  towns 

*  See  Dana's  Mineralogy,  page  7. 
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situated  in  the  central  talcose  schist  section,  as  Plymouth  for 
example,  gold  has  been  taken  in  paying  quantities,  yet  in 
other  sections  with  little  or  no  success.  In  1866,  at  Bridge- 
water,  quartz  mininu:  was  carried  on  to  some  extent,  and  the 
veins  seemed  more  promising  than  any  others  in  the  State, 
but  they  were  soon  given  up,  though  a^^says  from  selected  . 
ore  show  from  $80  to  f  100  gold  per  ton  of  ore.  A  regular 
yield  of  $10  per  ton,  with  favorable  rock  to  blast,  would  cer- 
tainly be  profitable,  but  blasting  was  not  a  success  in  Ver- 
mont. In  1868  and  '69,  certain  parties  in  Lisbon,  N.  H.,  on 
the  line  of  talcose  schist,  which  I  have  spoken  of  as  being 
largely  prominent  in  eastern  Vermont,  formed  extensive  min- 
ing companies,  which  companies  erected  two  mills,  or  crush- 
e's,  for  the  elimination  of  the  gold  from  the  quartz  veins  in 
which  it  was  found.  The  stories  told  of  the  amount  of  gold 
obtained  would  do  credit  even  to  the  gold  regions  of  Cal- 
ifornia ;  yet  after  running  a  few  months  the  proprietors  be- 
came involved,  and  their  property  was  sold  at  auction  at  a 
small  percentage  of  its  cost.  The  present  proprietors,  after 
carefully  looking  over  the  mining  prospect,  turn  their  atten- 
tion towards  agriculture,  and  believing  their  interests  lie  in 
that- direction,  crush  the  rock  so  poor  in  gold  as  to  be  worth- 
less, and  sell  it  to  farmers  as  a  plant  food,  superior  to  super- 
phosphate or  guano.  That  they  now  make  profit  I  do  not 
doubt,  but  that  farmers  derive  a  benefit  therefrom,  at  all 
proportionate  to  the  price  paid,  I  do  doubt,  and  if  chemical 
science  is  not  in  fault,  the  ''Stevens  Fertilizer,"  so  called, 
ground  from  this  rock,  is  no  better  than  so  much  fine  sand.* 

*  In  the  Boston  Journal  of  chemistry,  pa<?e  89,  the  editor 
says  :  ''It  seems  the  Lisbon  fertilizer  is  now  fairly  pitted  against 
the  Grailon,  and  in  the  contest  it  will  be  interesting  to  learn 
whether  the  silex  of  the  fermer,  or  the  dolomites  of  the  latter 
shall  come  out  ahead.  We  give  the  analysis  of  these  fertilizers, 
for  which  we  make  no  charge  : 

GRAFTON  MINERAL  FERTILIZER. 

Silica 30.30 
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Prof.  Collier,  in  his  analysii ,  may  show  the  '^Grafton  fertili- 
zer" of  more  worth.* 

But  the  gold  panic  did  not  stop  in  Lisbon  :  almost  every 
man  that  owned  a  farm  within  the  schist  district,  felt  more 
or  less  the  gold  fever,  and  nearly  all  wasted  both  time  and 
money  in  the  fruitless  search.  Not  because  they  did  not 
find  gold,  was  it  unprofitable,  but  because  they  did,  and  the 
rocks  so  compact,  with  gold  so  scarce,  that  while  it  lured 
many  on  like  a  "will-o-the-wisp,"  it  kept  up  the  excitement 
in  all,  which  has  hardly  subsided  as  yet.  It  is  possible  that 
gold  will  be  found  in  Vermont  in  workable  quantities.  If 
so,  it  is  probable  it  will  be  in  the  central  district,  or  in  sand 
on  the  bed  rock,  as  our  quartz  veins  seem  too  hard  to  prom- 
ise well,      t^  young  man  in  Essex  county,  brought  me  a 

Protoxide  of  iron 6.27 

Lime 20.60 

Magnesia 11.17 

Carbonic  acid 32.11 

100.46 

LISBON,  OR  STEVENS  MINERAL    FERTILIZER. 

Silica .90.60 

Lime 3.27 

Oxide  of  iron 3.06 

Alumina 31 

Magnesia 38 

Carbonic  acid 1.35 

Water 1.06 

Alkalies a  trace, 

100.03 
Good  solid  plant  food  truly.     It  would  be  aa  unreasonable  for  a 
baby  to  turn  away  from  cast  iron,  as  for  the  grasses  and  cereal 
plants  to  reject  such  delectable  nutriment  as  is  here  afforded." 

*See  Prof.  Collier's  analysis  of  the  Grafton  and  Stevens  min- 
eral fertilizers. 

fGold  has  since  been  found  rfear  the  village  of  Gaysville,  and  it 
is  said  the  washings  pay,  and  are  quite  extensive,  under  the  direc- 
tion of  Saltery  &  Smith,  the  lessees  of  an  island  in  White  river, 
near  the  above  tnentioned  village. 

Assays  of  gold  from  localities  in  the  vicinity  of  Gaysville  show 
it  to  be  very  pure,  a  sample  from  •*  Locust  Creek  "  containing 
94.74  per  cent,  of  gold,  and  a  sample  from  the  "  Island  "  contain- 
ing 96.53  per  cent  of  gold.  P.  C. 
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fine  specimen  of  gold  from  a  rollstone  he  found,  while  dig- 
ging a  well,  and  that  specimen  cost  him  much  time  and  money, 
yet  he  never  after  found  twenty-five  cents  worth  of  gold. 
Of  course  it  is  possible  that  gold  may  be  found  in  workable 
quantities  in  the  quartz  of  Vermont,  but  the  probabilities 
are  greatly  against  it.  Now  when  agriculture  is  as  remu- . 
nerative  as  in  this  State,  will  any  reasonable  man  take  that 
small  chance  of  prospecting  our  rocks  for  gold  ?  Better 
(than  to  largely  invest  in  quartz  mining,)  plant  conl  and 
nse  the  poorest  mineral  fertilizer  in  place  of  -guano,  and  at 
the  same  price,  if  they  must  be  humbugged. 

Chalcopyrite  or  copper  pyrites,  a  valuable  ore  in  many 
countries,  as  England,  for  the  production  of  copper,  has 
been  found  in  many  sections  of  this  State,  and  new  veins 
are  liable  to  be  discovered  at  any  time.  Its  being  wrought 
with  profit,  however,  in  this  section,  is  quite  another  thing, 
as  it  requires  the  most  favorable  circumstances  for  success. 
Where  one  venture  has  yielded  a  fair  compensation,  many 
have  been  failures,  even  when  the  managers  have  supposed 
iBvery  indication  of  a  favorable  character.  There  appears  to 
be  three  divisions  or  belts  of  copper  bearing  schists,  extend- 
ing'into  this  State,  one  in  the  eastern,  one  central,  and  one 
western.  The  eastern  belt,  crossing  the  Connecticut  in  the 
southern  part  of  Essex  county,  was  unknown  until  1864, 
when  it  was  discovered  at  various  points  and  mined  in  seve- 
ral places.  The  most  extensive  mining  operations  were 
carried  on  in  the  south  part  of  Concord.  A  company  of 
New  York  men  purchased  the  almost  barren  hill  at  a 
cost  of  about  thirty  thousand  dollars,  erected  buildings  and 
necessary  machinery,  expended  twenty-five  thousand  dollars 
more  in  mining,  obtained  about  twelve  thousand  dollars' 
worth  of  copper  ore,  and  then  abandoned  the  enterprise. 
The  vein  was  well  situated,  but  quite  variable  in  thickness, 
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being  sometimes  six  ojr  seven  feet,  and  again  but  a  fe^ 
inches,  with  a  hard  quartzy,  gangue  rock.  At  a  depth  of 
about  one  hundred  feet  it  seemed  to  run  nearly  out,  or  be 
found  only  in  irregular  lodes,  and  was  given  up.  It  is, 
however,  quite  probable  that  other  outcrops  of  Chalcopyrite 
may  be  found  in  the  copper  divisions  of  Vermont,  that  can 
be  wrought  with  more  or  less  profit,  but  the  history  of  those 
previously  wrought  should  lead  every  one  inclined  to  invest 
to  weigh  well  the  probabilities  and  take  counsel  of  past  ex- 
perience, as  well  as  to  obtain  accurate  information  in  rela- 
tion to  the  character  of  the  rock,  and  the  probabilities  of 
success  derived  from  geological  science.  There  is  an  old 
adage  among  miners,  that  "  metals  never  grow  in  very  hard 
rocks."  As  is  often  the  case  with  practical  men,  the  fact, 
as  far  as  it  aflFects  mining,  is  correct ;  but  of  the  growth  of 
a  mineral,  of  course,  it  is  obsolete. 

As  tin,  if  f(5und  at  all  in  Vermont,  will  doubtless  be 
found  in  connection  with  the  copper  mines,  it  will  be  well 
here  to  direct  our  attention  to  that  mineral.  Many  tin 
mines  now  wrought  in  diflferent  sections  of  this  globe  were 
explored  for,  and  several  wrought  for  copper;  and  in  a 
number  of  cases  it  was  only  several  hundred  feet  from  the 
surface  that  tin  was  first  met  with.  Some  of  the  tin  mines 
of  Cornwall,  which  are  the  richest  in  tin  of  any  on  the 
globe,  were  first  opened  for  copper,  though  after  reaching 
the  granitic  rock  tin  was  found.  In  the  Vershire  copper 
mine,  when  visited  by  myself  in  1867,  indications  of  tin  in 
the  deepest  shaft  were  quite  prominent,  and  I  find  the  same 
opinion  was  expressed  when  the  mine  was  examined  by  our 
State  survey  in  1859.  As  a  gentleman  from  Bradford 
will  present  a  full  description  of  this  mine  before  the  meet- 
ingy  the  present  prospect  of  tin  will  doubtless  be  discussed. 
87 
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As  tin  in  Vermont  can  hardly  be  expected  unless  at  the 
bottom  of  a  copper  mine,  prospecting  for  tin  on  the  surface 
would  be  useless  expenditure. 

As  regards  lead,  though  we  have  certain  indications 
which  would  in  some  sections  make  probable  the  existence 
of  valuable  mines  when  opened,  there  is  very  little  proba- 
bility of  any  richly  paying  mines  in  this  State.  The  sui- 
phuret  of  lead  is  the  principal  ore  from  which  the  lead  of 
commerce  is  obtained.  Doubtless  the  most  important  mines 
to-day  known  are  those  in  the  States  of  Illinois, -Wisconsin, 
Missouri,  and  Iowa.  Lead  is  there  found  in  a  porous,  mag- 
nesian  limestone,  and  all  around,  in  and  about  that  region, 
it  is  fissured  into  caverns  and  openings  of  various  kinds. 
Frequently  those  caverns  are  found  incrusted  with  beautiful 
crystals  of  sulphuret  of  lead  in  fantastic  forms.  We  have 
in  Vermont  undisturbed  beds  of  Silurian  rocks,  some  of 
which  are  nea,riy  identical  with  the  galena,  or  magnesian 
limestone  of  the  west ;  but  in  these  compact  and  compara- 
tively undisturbed  sedimentary  rock  formations  of  this 
State,  there  is  hardly  a  trace  of  lead.  Some  small  veins  of 
sulphuret  of  lead  are,  however,  found  in  the  metamorphic 
rocks  of  the  State,  but  in  no  case  as  yet  in  sufficient  quan- 
tity to  warrant  any  great  outlay  for  its  extraction,  and  I 
think  the  ill  success  of  the  Thetford  hill  mine,  as  well  as 
small  veins  clie where,  that  have  taken  tribute  from  men  ex- 
pecting riches  from  mining,  should  prevent  any  further  rash 
expenditures  in  this  section.  Yet  as  many  lead  mines  exist 
in  metamorphic  and  even  in  igneous  rocks,  should  sulphuret 
of  lead  be  found,  it  would  be  well  to  call  science  in  to  aid 
in  an  opinion  as  to  its  worth. 

Silver,  if  found  in  workable  quantities,  will  doubtless  be 
in  connection  with  lead ;  small  grains  of  metallic  silver 
may,  however,  be  found  in  quartzy  veins,  but  cannot  be  ex- 
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pected  in  workable  quantities.  A  small  quantity  of  silver 
was  found  in  the  Thetford  lead  mine,  and  1  have  now  speci- 
mens from  an  unopened  vein  in  Weathersfield  that  contain 
silver  as  well  as  lead,  but  it  is  not  in  remarkable  quantities 
in  cither  place.  It  would  be  well  in  all  cases  to  assay  for 
silver  as  well  as  lead,  and  though  these  mines  would  hardly 
pay  to  cupel  for  silver,  others  might,  as  I  am  informed  that 
one  dollar  and  fifty  cents  per  ton  will  pay  the  cost  of  the 
Pattinson  process.  Yet  I  will  further  state  that  workable 
mines  of  silver  or  lead  are  hardly  probable,  and  all  should, 
therefore,  invest  with  caution.  I  often  have  my  attention 
called  to  white  iron  pyrites  under  the  supposition  that  it  is 
silver.  That  the  schist  rocks  of  Vermont  will  ever  affoH 
in  their  substances  large  amounts  of  metallic  silver  is  be- 
yond the  range  of  probability,  and  all  that  are  sanguine 
over  such  specimens  would  do  well  to  inquire  what  Dr.  S. 
R.  Hall  means  by  "  fools'  silver,"*  before  they  ask  many 
questions.  Disappointments  would  then  be  more  rare.  In 
quartzy  sections  the  probabilities  would  be  greater,  but 
mica  there  might  lead  astray. 

As  regards  iron,  it  occurs  in  rocks  of  all  ages  in  work- 
able quantities,  and  in  nearly  every  portion  of  the  earth's 
surface.  Of  course  Vermont,  with  its  mountains  and  val- 
leys, and  variously  contorted  strata  of  early  formation, 
would  not  be  likely  to  be  without  it.  Yet  this  very  early 
formation  of  sedimentary  rocks  tells  somewhat  against  our 
mines  of  iron  even.  It  being  itself  sedimentary,  and  not  at 
that  time  as  rapidly  deposited  as  at  some  other  periods,  the 
veins  do  not  obtain  that  extent  or  thickness  that  they  do  in 
many  sections.  Again  many  beds  have  in  part  been  torn  • 
away  by  drift  agency,  and  broken  and  scattered  by  various 

*  See  Hall's  Geology,  Vermont. 
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causes,  ontil  their  extent  is  rendered  problematical,  and 
many  times  the  lode  is  so  small  that  loss  and  disappointment 
to  the  miner  results,  as  at  North  Troy  and  other  places.  I 
would  also  refer  to  Shaftsbury  and  Sunderland  for  further 
examples,  where  beds  have  been  nearly  all  swept  away  by 
the  drift.  As  might  be  expected,  the  more  extensive  veins 
of  New  York,  together  with  the  alteration  in  character  of 
the  ganguo  rock,  rendering  the  ore  more  easy  of  access, 
and  the  ore  itself  less  difficult  to  mine,  tends  to  disparage 
mining  in  Vermont.  Many  ores  of  iron  arc,  however,  found 
in  the  State,  and  many  mines  have  netted  a  profit  to  their 
owners.  Among  the  ores,  I  would  mention  the  brown  oxide 
or  brown  hematites,  as  the  most  valuable  for  smelting,  and 
in  fine,  it  is  most  abundant.  Earthy  oxide  or  bog  ore,  is  found 
in  almost  every  town,  usually  in  small  deposits,  so  small  as 
to  be  of  no  real  value.  We  have  also  the  red  oxide  or  red 
hematite,  the  black  oxide  or  magnetic  iron,  as  well  as  the 
specular  oxide,  also  sulphuret  of.  iron,  known  as  iron  pyr- 
ites, useless  except  for  copperas  and  the  sulphuric  acid  man- 
ufactory, which  brings  so  low  a  price  in  market  that  it  is 
seldom  very  profitable  to  manufacture.  We  have  also 
spathic  ore,  and  the  more  valuable  chromic  iron,  which 
is  really  of  as  much  value  as  pig  iron,  as  it  is  the  base^  of 
those  fine  paints  known  as  chrome  green,  chrome  yellow, 
etc.,  as  well  as  the  bichromate  of  potash  and  other  salts;  it 
is,  however,  useless  for  the  furnace.  This  chrome  ore  is 
nearly  black  ;  having  an  uneven  fracture,  and  a  dull  metal- 
lic lustre,  it  closely  resembles  specular  oxide.  It  is  found 
in  connection  with  the  serpentine  of  Vermont,  or  very  near 
.  it,  generally,  and  I  think  always  thus  far,  in  small  veins,  or 
crystalline  masses.  It  seems  more  abundant  in  the  north- 
ern part  of  the  State,  and  all  owning  land  over  the  serpen- 
tine section  would  do  well  to  keep  an  eye  out  for  chromic 
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iron.  If  found  in  sufficient  quantity  to  warrant  the  manu- 
facture of  paints,  the  high  value  of  the  ore  would  make 
small  beds  profitable,  as  the  ore  could  be  sold  without  out- 
lay for  Turnaces,  etc.,  and  when  exhausted,  no  previous 
expenditure  would  be  lost.  The  iron  ores  of  Vermont,  as 
I  before  said,  have  been  smelted  with  profit  in  several 
places,  as  at  Brandon  and  Plymouth  ;  yet  there  has,  doubt- 
less, been  more  time  and  money  wasted  in  various  attempts 
to  open  productive  mines,  from  worthless  indications  of  iron, 
than  all  that  was  ever  realized  by  those  that  owned  success- 
ful veins.  We  can  hardly  expect  to  compete  with  the  more 
valuable  mines  of  Europe,  or  the  mountains  of  iron  in  Mis- 
souri ;  yet  as  freight  adds  continually  to  the  value  of  iron, 
the  time  will  come  when  we  can,  probably,  produce  iron  for 
homo  consumption  at  reasonable  paying  ra(.es.  I  have  no 
doubt  but  what  many  mines  of  iron  now  abandoned  may 
be  wrought  with  profit  in  the  future.  But  all  should  be- 
ware of  following  worthless  indications,  or  in  any  way 
expending  money,  until  science  or  experience  show  a  prob- 
ability of  success. 

Carburet  of  iron,  or  plumbago,  improperly  yet  generally 
known  as  "black  lead,"  is  found  in  several  places  in  the 
State,  but  in  small  quantities  and  very  impure.  Perhaps 
there  is  no  mineral  sought  for  with  such  ill  success  as 
plumbago.  There  is  often  found  on  slate  rocks  a  black  tar- 
nish which  soils  the  fingers,  and  is  taken  by  many,  when 
found,  as  a  sure  indication  of  "black  lead,"  (as  it  is  term- 
ed,) and  the  ledge  is  blasted  at  considerable  trouble  and  ex- 
pense, when  they  find  less  and  less  of  the  supposed  mineral, 
until  at  length  the  rock  becomes  compact,  and  all  traces  of 
it  are  fost,  having  been  at  first  produced  by  the  decomposi- 
tion of  iron  pyrites,  which  may  now  be  seen  in  shining  cubes 
in  the  compact  state.     Again,  such  stained  places,  when  dry, 
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have  many  times  been  supposed  sure  indications  of  coal, 
and  the  ledge  mined  for  that  mineral  with  no  better  success. 

It  may  be  well  to  say  that  the  early  sedimentary  rocks  of 
Vermont  are  altogether  too  old  to  contain  coal,  as  they 
were  formed  before  there  was  a  sufficient  soil  upon  the  earth 
to  give  root  to  a  vegetation  luxuriant  enough  to  leave  the 
debris  sufficient  to  produce  the  beds  of  coal,  as  found  in 
other  sections  ;  and  oar  glacial  drift  period  on  the  other 
hand  too  recent  to  aid  in  any  material  formation  of  the  kind. 

Though  we  find  at  Brandon  and  some  other  places  a  faint 
effort  of  recent  drift  in  the  production  of  a  kind  of  lignite, 
somewhat  akin  to  coal,  it  is  nowhere  of  great  extent,  and  it 
is  plain  that  it  is  entirely  useless  to  expend  any  money  in 
search  of  what  cannot  exist  within  our  borders.  Manga- 
nese is  fouud  in  many  places  in  connection  with  iron  ore,  and 
also  separate  therefrom,  and  is  of  use  in  the  arts,  bringing 
a  fair  price  in  accordance  with  its  purity.  It  can  never  be 
any  great  source  of  profit  to  Vermont,  as  it  is  generally 
abundant,  and  it  is  doubtful  if  its  damage  to  the  smelting  pro- 
cess, when  mixed  with  iron  ores,  is  not  a  greater  injury  than 
its  value  can  ever  compensate.  But  the  worth  of  Vermont 
is  not  so  much  in  its  metallic  ores  as  in  its  excellent  soil, 
which  reaches  to  the  top  of  all  our  hills,  and  I  might  al- 
most say,  our  very  mountains.  In  the  valleys  and  in  our 
swamps  is  the  best  sphagneous  muck,  which  needs  only  suf- 
ficient trial  to  become  popular  as  a  fertilizer.  If,  as  Dr. 
Mason  said  at  an  agricultural  meeting  in  New  Hampshire, 
"  the  rocks  of  New  Hampshire  are  the  wealth  of  the 
State,  as  they  only  need  to  be  pulverized  to  exceed  the  su- 
perphosphates in  fertilizing  power,"  we  can  safely  say  the 
same  of  our  muck  beds,  which  will  do  as  much,  and  then 
add  the  fact,  that  our  rocks  are  many  times  more  valuable, 
whether  used  as  monuments,  building  stone,  or  as  lime  to 
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bum  and  grind  in  a  discarded  gold  crusher,  to  supply  the 
farming  community  with  a  valuable,  instead  of  a  nearly  worth- 
less fertilizer. 

I  Um  asked  if  we  need  another  geological  survey  of  our 
State  ?  I  answer  most  emphatically  that  we  do  :  not  only 
to  point  out  where  mining  operations  can  be  carried  on 
with  success,  but  where  they  cannot ;  to  enlighten  the  pop- 
ular mind,  so  that  the  wild  schemes  of  wealth  from  impos- 
sible mines  may  be  crushed,  thus  saving  waste  of  time  and 
money,  which  might  in  agriculture  give  profitable  results, 
as  well  as  to  point  out  diiferenc3s  in  soil  in  difierent  sec- 
tions, and  act  thus  as  an  aid  to  the  farmer  in  determining 
what  fertilizer  is  required  to  bring  about  the  best  possible 
results  ;  to  closely  define  the  lines  of  division  between 
soils  of  diSerent  characters,  which  can  only  be  fully  settled 
by  a  close  study  of  all  the  geological  changes  which  gave 
us  this  soil,  though  differing  in  different  sections,  yet  found 
to  possess  extraordinary  fertility  everywhere  within  our 
limits. 
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In  the  report  of  the  Senate  Committee  on  Agriculture, 
dated  November  21st,  1870,  accompanying  "  An  act  Estab- 
lishing a  Board  of  Agriculture,  Miuing,  and  Statistics," — in 
which  report  the  passage  of  this  act  was  strongly  urged, — 
among  many  good  results  predicted  from  the  labors  of  such 
a  Board,  it  was  declared  that  it  would  '^  operate  to  bring  be- 
fore the  people  full  and  accurate  statistical  information  in 
reference  to  our  mines,  quarries,  mills,  and  the  water-power 
of  the  State,  which  will  prove  of  ifiimediate  advantage  to 
the  material  resources  and  industries  of  the  State." 

The  immense  importance  of  this  measure,  in  securing  the 
development  of  our  material  resources,  can  hardly  be  over- 
estimated ;  but  although  it  has  been  a  frequent  topic  of  pri- 
vate discussion,  it  has  never,  we  believe,  been  brought 
prominently  before  the  people  or  our  legislature. 

Within  our  borders,  and  readily  accessible,  are  many  water 
powers  comparatively  unknown  and  wholly  unimproved, 
and  many  others  are  but  partially  occupied,  which  ofier  to 
capitalists  and  manufacturers  unsurpassed  advantages.  Raw 
material  in  abundance  also  exists  in  various  localities,  invit- 
ing the  skill  necessary  to  render  it  available.  A  survey, 
such  as  is  contemplated,  by  attracting  attention  to,  and  thus 
<». 
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bringing  into  use  these  immense  natural  forces  now  running 
to  waste,  will  greatly  increase  our  strength  and  productive 
power  as  a  community,  and  cannot  but  work  to  the  advan- 
tage of  all  classes  of  our  people ;  furnishing  to  capitalists 
knowledge  whereby  they  may  make  safe  and  lucrative  in- 
vestments ;  to  laborers  a  greater  variety  of  occupation ;  and 
to  producers  a  ready  market.  It  will  prove  a  permanent 
benefit  to  our  railroads  and  other  means  of  transportation. 
It  will  furnish  to  the  young  men  of  Vermont  abundant  oppor- 
tunity for  the  full  development  of  their  powers,  without 
going  boyond  her  borders.  Thus  far,  for  the  most  part,  our 
rich  pastures  and  farming  lands  have  claimed  our  care  and 
attention  to  the  comparative  neglect  of  the  other  interests, 
while  our  sister  States,  with  natural  facilities  certainly  not 
superior  to  our  own,  have  built  up  great  manufacturing 
industries,  which  have  added  greatly  to  their  population  and 
their  wealth.  It  is  high  time  for  Vermont  to  follow  their 
example. 

The  importance  of  this  branch  of  their  work  has  from 
the  first  occupied  the  minds  of  the  Board,  and  at*their  first 
meeting  the  Secretary  was  directed  to  take  such  steps  tow- 
ard carrying  forward  an  accurate  survey  of  our  water  pow- 
ers and  manufacturing  facilities  as  should,  upon  consulta- 
tion, seem  advisable. 

Through  the  courtesy  of  Walter  Wells,  Esq.,  superinten- 
dent of  the  Hydrographic  Survey  of  Maine,  information 
was  obtained  as  lo  the  details  of  the  work,  and  the  methods 
of  its  accomplishment,  and  although  without  funds  sufficient 
to  complete  the  work,  the  Secretary  has,  during  the  j)ast  fif- 
teen months,  been  collecting  material  for  such  report.  A  circu- 
lar containing  questions  (twenty-five  in  all)  relating  to  the 
water  powers,  8ind  other  manufacturing  facilities,  has  been  sent 
88 
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to  every  town  in  the  State,  and  thus  far  about  one  hundred  and 
twenty-five  replies  have  been  received.  These  replies  show, 
what  was  doubtless  known  to  nearly  every  citizen  of  Vermont, 
though  indefinitely,  that  there  exist  within  our  borders  water 
powers,  wholly  or  in  part  unused,  which  in  extent  of  power, 
constancy,  and  availability,  are  second  to  none  in  New  Eng- 
land. 

It  is  not  intended  that  the  entire  work,  necessary  to  a 
complete  survey  of  the  State,  shall  be  done  at  the  expense 
of  the  State,  though  considerable  as  would  be  the  amount 
required  to  carry  through  such  a  survey,  we  think  that  our 
legislature  would  be  justified  in  making  the  necessary 
appropriation.  It  is  thought  in  many  cases,  towns  and  vil- 
lages, possessing  superior  water  powers,  may  see  it  to  be  for 
their  interest  to  appropriate  small  sums  for  the  purpose  of 
having  an  accurate  survey  and  description  of  them  prepared 
for  publication  in  the  report,  thus  distributing  the  expense 
among  those  more  immediately  to  be  benefited  by  their  de- 
yelopment. 

Of  the  returns  already  received,  a  large  number,  (more 
than  one-third,)  indicate  a  willingness  on  the  part  of  parties 
owning  valuable  water  powers  to  meet  the  entire  expense 
of  an  accurate  survey,  while  others  are  willing  to  share  the 
expense  of  such  survey.  Of  course  these  surveys  cannot 
be  made  until  an  appropriation  necessary  to  secure  the 
publication  of  the  report  when  completed  is  assured. 

The  Maine  Hydrographic  Survey,  already  mentioned,  is 
a  volume  of  526  pages.  Part  I.  (68  pages)  is  devoted  to 
the  Geography,  Topography,  Meteorology  and  Climatology 
of  the  State.  Part  H.  (82  pages)  is  taken  up  in  a  descrip- 
tion of  the  yarious  "river  systems"  of  the  State ;  while  part 
m.  is  made  up  of  detailed  descriptions  of  the  various 
"water  powers"  of  the  State. 
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This  report  of  Maine  has  been  placed  in  the  hands  of 
New  England  capitalists,  and  the  action  of  many  towns,  in 
exempting  from  taxation  for  a  term  of  years  all  capital  in- 
vested in  manufactures,  has  tended  to  attract  manufactur- 
ers and  capitalists  into  the  State. 

Besides  the  returns  already  secured  by  the  Secretary, 
there  are  also  on  hand,  and  constituting  additional  material 
for  a  speedy  report,  if  it  shall  be  provided  for  by  appropri- 
ation, one  hundred  and  forty-one  returns  to  a  circular  issued 
by  the  Secretary  of  State,  under  date  of  January  1st,  1869, 
the  questions  upon  this  circular  being  similar  to  those  upon 
the  circular  issued  by  the  Secretary  of  the  Board  of  Agricul- 
ture, &c. 

In  nearly  every  township  there  are  a  few  persons  compe- 
tent to  give  the  information  desired,  and  there  are  also  ex- 
tant, although  at  present  unavailable,  many  accurate  reports 
of  surveys  made  under  direction  of  railroad  corporations  or 
local  manufacturers,  sufficient,  when  obtained,  to  furnish  a 
reliable  and  extensive  foundation  for  such  survey  as  is  con- 
templated. 

Of  course,  it  is  of  extreme  importance  that  this  work 
be  done  quickly,  and  that  our  unsurpassable  advantages  in 
these  respects  be  at  once  made  known ;  and  it  depends  upon 
the  press  of  the  State  and  public  spirited  citizens  to  urge 
upon  the  people  its  importance. 
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CITIL 


DIVISIOKS. 


1 


2 

S 


00  bO  . 

^  s  a 

^«2  g 
B  BB 


? 


§1 


=3. 
S 

p 

II 


I 


ADDISON. 


Addison 

Bridport 

Bristol 

Cornwall 

Ferrisburgh.. 

Lincoln  

Middle  bury.. 
Monkton  — 
New  Haven. . 

Orwell 

Shoreham  . . . 
Starksboro. . . 


BENNINGTON. 


Arlington  . . 
Bennington. 

Pownal 

Rupert 

8haftsbury. 


CALEDONIA. 

Barnet ....... 

Burke 

Danville 

Hard  wick 

Lyndon  

Peacham 

Rye<?ate 

St.  Johnsbury. 

Sutton 

Walden 

Waterford 

Wheelock 

CHITTENDEN. 

Charlotte 

Colchester 

Essex 

Hinesburgh. . . 


Acres, 
^0,222 
21,500 
8,0381 
15,398; 
20,7121 
10,1831 
16,585j 
13,149' 
18.612' 
21,315| 
23,763 
12,0271 


10,5761 
17,366| 

21,010; 

16,891 1 
17,690| 


19,117! 
12,9241 
26,063: 
15,915| 
18J49I 
15,455! 
14,4331 
20,060i 
13,229: 
12,585 
17,197 
12,938' 


21,672 
14,661, 
17,066| 
18,3611 


Dollars. 
1,083,495 
1,436,903 

584,822 

967,923 
1,423,565! 

491,9091 
1,387,280 

937,820 
1,238,010 
1,076,913 
1,282,449 

908,714 


495,045 
1,925,339 
845,465 
739,099 
787,598 


771,871, 
437,0881 
980.248' 
958,1001 
a36,520 
551,978 
544,675 
846,402 
376,165 
438,005 
610,440 
401,186 


Dollars, 
165,143 
190,863 

80,030 
113,227 
188,2301 

95,110; 
127,780' 
131,3901 
159,080! 
176,6281 
199,458 
149,920 


66,478 
148,330 
119,875 
109,285 
110,126 


157,992 

96,205 

185,6251 

146,4081 

152,671! 

114,0531 

133,425, 

136,9241 

67,026| 

88,573; 

141,4301 

75,008 


1,693,040 
2,164,675| 
1,180,580 
1,242,1951 


194,676' 
122,436| 
166,409 
195,6361 


Dollars. 
206,976 
209,712 
116,676 
165,873 
257,991 
121,109 
163,333 
193,076 
246,005 
227,805 
258,162 
187,275 


107,151 
199,840 
198,893 
134,410 
174,311 


231,023 
139,814 
298,813 
243,567 
187,997 
191,455 
197,336 
222,660 
106,260 
147,834 
184,378 
128,044 


312,160 
213,512 
230,606 

276,428 


Tons. 
8,337 
9,048 
3,202 
6,004 
8,670 
3,647 
6,622 
6,490 
8,638 
9,278 
10,981 
6,760 


2,618 
4,876 
6,120 
4,646 
4,645 


6,101 
3,713 
7,064 
6,617 
6,617 
4,480 
6,066 
6,616 
2,088 
3,707 
4,968 
2,919 


7,663 
6,070 
7,167 
7,643 
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CIVIL 


DIVISIONS. 


a  9-2 
S'a  « 

^  is  a 
5  g  a 


« 

>• 


S 

s| 


CHITTENDEN. 
CoutlQued. 

Huntington... 

Jericho 

•Milton 

Blchmond 

Slielburne 

Underbill 

Westford 

Williston 

ESSEX. 

Concord 

Lunenburgh . . 

FRANKLIN. 

Bakersfield . . . 
Berkshire  . . . . 

Enosburg 

Fairfax 

Fairfield 

Fletcher 

Franklin 

Georgia 

Highgate 

Montgomery.. 

Richford 

Sheldon 

St.  Albans 

Swan  ton 

GBAND    ISLE. 

Alburgh 

Grand  Isle. . . . 

LAMOILLE. 

Cambridge — 

Eden 

Elmore 

Hydepark 

Johnson 

Morristown. . . 

Stowe 

Wolcott 


Acres, 
11,484 
15,392 
23,304 
14,648 
11,639 
16,596 
15,941 
17,190 


15,458 
12,484 


15,777 
16,608 
18,050 
19,7311 
31,295' 
12,264 
15,903. 
21,038: 
18,729 
8,647 
10,135 
15,058 
53,964 
19,764 


11,849 
8,895 


18,852 

8,573 

6,779 

11,223! 

13,110, 

15,101 

17,219 

9,044 


Dollars 
650,570 

1,206,090 

i;322,690 
979,921 

1,080,320 
884,245 
876,715 

1,204,660 


541,676 
397,140 


916,890 
1,119,195 
1,179,660 
1,309,540 
1,813,6481 

626,168 
1,123,590 
1,300,624 
1,229,775 

625,220 

616,350 
1,101,600 
2,873,125 
1,266,200 


932,265 
647,407 


1,199,500 
319,167 
284,790 
606,411 
714,050 
8.58,630 

1,081,075 
523,965 


DoUars 
114,965 
164,698 
202,564 
158,275 
109,495 
157,540 
170,187 
170,555 


119,897 
72,263 


126,716 
190  340 
190,270! 
179,7481 
286,193i 
101,585' 
149,420; 
145,4801 
146,521! 
86,949' 
102,750, 
145,871. 
292,862' 
149,365 


101,307! 
68,966 


183,204 

65,319; 

64,3941 

116,922! 

110,5251 

179,958i 

198,633! 

93,886 


Dollars. 
135,820 
253,573 
293,855 
236,157 
159,645 
225,465 
224,407 
258,908 


196,772 
174,491 


164,744 
294,169 
304,897 
238,589 
391,449 
135,207 
258,748 
250,263 
235,644 
137,670 
162,331 
144,172 
328,674 
190,326 


165,131 
109,614 


266,416 
106,9301 
108.202; 
i62,175i 
156,993i 
244,8641 


Tons. 
4,306 
5,894 
7,978 
5,260 
4,998 
6,019 
6,463 
6,303 


4395 
4,394 


6,524 
7,716 
7,760 
7,643 

12,619 
4,219 
6,936 
7,976 
8,643 
3,715 
4,373 
6,444 

11,466 
9,041 


6,421 
1,761 


7,487 
2.949 
2,726 
4,6.38 
5J23 
5,934 


267,940'      6,509 
146,2821      3499 
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CrVTI, 


DIVIBIOK8. 


ORANGE. 


Bradford 

Braintree 

Brookfield..   -. 

Chelsea 

Corinth 

Newbury 

Orange 

Randoph  . .   . . 

Strafford 

Thetford 

Topsham 

Tunbridge .... 
Vershire  ...  . 
Washington  . . 
Williamstown. 

ORLEANS. 

Albany 

Barton 

Brownington.. 

Charleston 

Coventry 

Craftsbury 

Derby 

Glover  

Greensboro. . . 

Holland , 

Irasburgh  .... 

Newport 

Troy 

RUTLAND. 

Benson 

Brandon 

Castleton 

Clarendon 

•anby.....  .. 

Middlptown. . . 
Mount  Holly. . 

Pawlet ■ 

Pittsford 

Poultney 

Rutland 

Shrewsbury. . . 


n3 


o 


Acres. 
13,025 
12.837i 
17,728! 
18,419) 
22,1811 
24,838l 
18,088, 
24,439| 
21,485 
19,876l 
18,127! 
20,6951 
14,283 
17,324' 
17,642i 


15,2'>9 
13.4631 

8,.369 
11,894 
10,795 
14,510 
14,3641 
15,203' 
12,4381 

8,137 
13,108 
11,225 
11,692 


19.401 
17,196 
17.155; 
16:511 ' 
15,637| 
9,868| 
15,663, 
18,487| 
20,5941 
15,710i 
17,2271 
15,156| 


Dollars, 
541,270 
502,150, 
784,030; 
612,875! 
625,004] 
878,1511 
400,171' 

l,4a5,63ll 
571,935: 
898,342 
488,628 
685,290 
362,120; 
447,201 
782,620 


703,392' 
826,635 
417,7151 
525,625 
573,976| 
683,852! 
860,378' 
607,6851 
579,289 
342,705 
594,560 
616,759 
655,466 


778,850 

1,299,840, 

745,095' 

898,5691 

711,200: 

402,380| 

482.2551 

1,053,6901 

1,375,1651 

781,045! 

1,441,675 

573,6351 


Dollars, 

80,209 

98,870; 
160,3371 
I59,ii88j 
122,323 
158,621 

84,511, 
249,903! 
109.620; 
138,048; 
112,8961 
137,260j 

94,3561 
103,437 
175,122 


122,125! 
116,961; 

73,928; 
102,100; 
105,054i 
125.597; 
139,837! 
129,555 
109,358 

66,746 
112,378 
111,378 
111,616! 


113,709 
163,375 
117,956 
138,941 
135,390 
75,420 
122,886 
146,525 
176,531 
116,177 
160,263 
114,712 


■s,- 

53 

^  2 

O'C 

o 

It 

^ 

^o. 

m 

J)ollars. 

Tons, 

119,5J)9 

4,136 

177,282 

4,140 

252,043 

6,198 

212,214 

6,049 

168,750 

6,412 

208,602 

6,896 

120,533 

4,001 

390,101 

8,991 

140,593 

4,719 

179,600 

6,767 

145,705 

4,9&1 

175,124 

6,612 

112,953 

4,286 

139,701 

4,797 

241,037 

6,134 

185,376 

3,982 

171,653 

4,932 

112,466 

2,962 

160,638 

3,941 

154,038 

4,704 

168,684 

4,537 

225,398 

6,080 

175,606 

5,011 

157,080 

4,099 

102,775 

2,946 

184,18(5 

4,988 

173,959 

6,107 

172,917 

1 AQ  1  An 

4,781 

7  QOR 

169,515 
179,680 
193,134 
244,137 
109,240 
190,956 
242,460 
219,280 
181,324 
297,763 
167,311 


7,624 
6,670 
6,041 
8,626 
3,126 
6,640 
6381 
8,696 
6,183 
7,861 
4^80 
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RUTLAND. 
Ck>utinaed. 

Tinmouth..  .. 
Wallingford... 
West  Haven . . 

WASHINaTON. 

Barre 

Berlin 

Cabot 

Calais 

Duxbury 

E.  Montpelier. 

Fayston 

Marshfield.... 

Middlesex 

Moretown 

Northfield.... 

Plainfield 

Roxbury 

Waitsfleld 

Warren 

Waterbury 

Woodbury .  . . 
Worcester 

WINDHAM. 

Brattleboro... . 
Dummerston. . 

Grafton 

Guilford 

Halifax 

Jamaica.. ..... 

Marlboro 

Newfane 

Putney 

Rockingham . . 

Townsend 

Vernon 

Westminster. . 
Whitingham... 
Wilmington... 

WINDSOR. 


Barnard. 
BetheL.. 


Acres. 
11,335 
13,886 
11,411 


19,194 
15,950 
16,184 
16,2921 

9,012 
14,308 

7,865 
13,244 
12,805 
14,110 
18,133 

7,817 
10,310 
11,209 
12,133 
18,719 
10,894 

7,380 


16,494 
13,953 
17,847 
18,090 
19,886 
18,493 
14.463 
16,005 
12,493 
19,359 
20,825i 
7,257i 
2l,319l 
15,444 
16,825 


17,814 
17,6481 


Dollars. 
441,975 

656,685 
433,065 


1,202,085! 
795,610' 
763,605 
844,996! 
456,515! 
926,3601 
329,750 
619,817 
584,876 
715,020 
642,342 
386,820 
303.837 
608,285 
452,151 

1,249,666 
378,547 
312,852 


1,020,125 
543,660| 
389,814| 
523,330; 
363,610! 
896,3411 
289,9951 
40l,87l| 
624,985 
822,42u' 
466,0621 
429,380! 
963,1011 
412,640| 
593,210: 


625,2681 
624,185i 


Dollars,   I  Dollars.   I  Tons. 

93,545!  140,880  3,647 

107,608!  202,468  5,165 

76,045;  113,490  4,053 


178,719 

121,132' 

141,880j 

142,636 

81,364i 

146,499 

77,277 

120,441 

101,353 

127,268 

117,639 

71,647 

62;947 

120,857 

107,095 

183,908 

75,778 

53,865 


170,209 
111,464 

79,895 
109,907 
104,185 
106,280 

t*9,862 

97,240 
126,116 
141,588 
107,062 

51,705 
174,240 
114,982 
148,307 


92,790 
104,065 


306,092 
256,759 
230,223 
256,552: 
131,376 
253,420, 
125,8961 
202,696! 
195,909' 
209,8081 
245,145i 
124,278j 
147,6551 
190,1521 
171,4561 
308,800' 


139,773 
103,4441 


176,896 
129,889 
106,684 
135,877 
149,969 
127,886 
116,833 
148,488 
145,916 
1H1,418 
138,177 
100,190 
218,840 
141,547 
165,226 


107,187 
147,995 


6,661 
6,361 
5,373 
5,446 
2,956 
5,527 
3,716 
4,626 
4,208 
4,907 
5,913 
2,857 
3,289 
4,291 
4,393 
7,2-29 
3,170 
2,482 


4,943 

3,829 

8,716 

4,475 

4,776       « 

4,877 

3,596 

8,820 

3,694 

6,088 

4,809 

2,06i5r^  •■ 

6,277 

6,375 

6,046 


4,949 
4,76S 
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'   CO  too   . 

8.25 
73  08.5 


crvTL 


DIVISIONS. 


WINDSOR. 

Continued. 

Bridgewater.. . 

Cavendish 

Chester 

Hartford 

Hartland 

Ludlow 

Norwich 

Plymouth 

Fomfret 

Reading 

Rochester 

Royalton 

Sharon 

Springfield 

Stockbridge 

Weathersfield.. 

Weston 

West  Windsor. 
Woodstock 


> 
O 

u 

B 


J 

®    QD 

P 


•3.6 

a 

§1 
-ag. 


e8 

n 


Acres.  ' 
16,7911 
15,110 
25,096 
17,464' 
21,625! 
12,803i 
20,637; 
15,846' 
18,460'; 
16,280'- 
18,885! 
17;974; 
19,076 


27,188' 
1 4,461 ! 
21,851 
12,082' 
12,969; 
16,6141 


Dollars.  , 
392,780, 
461,7301 
869,6401 
865,430 
908,0711 
447,016, 
705,196, 
868,600i 
687,178! 
891,410, 
a'54,296. 
772,467| 
450,342; 

1,126,895; 
456,960: 
876,946' 
282,3661 
45.5,490! 
851,3101 


Dollars.  ' 
80,15()| 
83,1251 

186,370 

147,990 

159,466 
96,0401 

123,7811 
^6,550; 

118,152, 
77,835! 

121,628' 

13l,942| 
93,197! 

175,4861 
90,196 

138,969 
81,600 
76,990 

164,464 


Dollars. 
133,900 
137,1501 
196,6071 
168,4841 
237,240l 
140,960| 
169,626' 
137,8761 
166,4461 
105,176| 
159,0161 
189,891 
103,361 
273,628 
108,640 
202,503 
122,930 
106,767 
171,2701 


Tons. 
3,620 
8,218 
6,196 
6,^98 
7,452 
8,510 
5,596 
8,446 
6,750 
4,062 
6,280 
5,297 
4,257 
7,628 
8,870 
6,234 
8,718 
3,514 
6,894 


NUMBER  OF  FARMS. 


COUNTIBS. ! 


'3 
O 


Total....  j33,827 


Addison 

Bennington.. 
Caledonia. . . . 
Chittenden  . . 


Franklin 

Grand  Isle. . . 

Lamoille 

Orange 

Orleans 

Rutland 

Washington  . 
Windham  ... 
Windaor  . . . . 


I  1,447 

2,821 

;  5^,130 

I      730 

'  2,396 

319 

1,610 

3,355 

2,936 

2,788 

3,096 

3,162 

4^13 


a 

I 

CO 


s     s 


9 

1 


88    1,719    1,998  ;6,210    10,761 


s 

s 
s 


14 

4 


254 


195 
102 


14 

174 

184 : 

5 

93 

125  ; 

1 

23 

43 

2 

99 

97 

69 

134 

7 

117 

188  > 

13 

213 

257 

4 

151 

126 

11 

144 

188 

12 

168 

164 

1 

133 

105 

510 
278 
508 
390 
181 
381 
43 
440 
567 
791 
418 
627 
473 
603 


697 
368 
953 
601 
256 
696 
112 
592 


955 
'  766 
1,181 

913 
1,469 


-s 

a 
a 

s 
s 


12,934 


1,129 
601 
984 
004 
224 

1,005 
164 
374 


703 
1,311 

045 
1,424 
1,807 


o 

s 


102 


15 


25 
11 

4 
10 

3 
18 

"l 
5 
4 

10 

"7 
5 


Digiti 


zed  by  Google 


o 
IS 


H 

l-H 
O 

O 


O 


=  52 

osaag; 


.?  i 


llal^^gl 


5^5 


111 


Digiti 


zed  by  Google 


BE  P  O  ET 

OP  TH£  « 

STi^TE    QEOLOeiST 

AND 

CUEATOR  OF  THE  STATE  CABINET. 


To  His  Excellency  Julitts  Converse,  Qovemor  of  Vermont: 

Sir  : — I  have  the  honor  to  present  you  herewith  the  report 
of  my  management  as  State  Geologist  and  Curator  of  the 
State  Cabinet,  since  my  appointment  in  1870. 

Through  the  inadvertence  of  the  Secretary  of  the  Senate 
for  that  year,  the  bill  making  a  small  appropriation  for  the 
improvement  of  the  Cabinet,  after  passing  both  House  and 
Senate,  failed  to  reach  the  Governor  in  season  for  his  signa- 
ture and  approval,  thus  apparently  defeating  the  object  in 
view,  which  object  was  the  preservation  of  specimens  al- 
ready in  the-  Cabinet,  and  the  addition  of  such  specimens 
as  in  my  judgment  I  thought  best  to  add  thereto.  Feeling 
that  the  passage  of  this  bill  by  the  Assembly  gave  me  a  suf- 
ficient guarantee,  I  have  acted  upon  the  intention  of  the 
bill,  doing  such  work  as  I  deemed  necessary  to  preserve  the 
specimens  then  in  the  Cabinet,  and  putting  up  in  a  proper 
manner  as  many  specimens  of  the  Ornithology,  Oology,  Cra- 
niology,  Entomology,  Conchology  and  Mineralogy  of  the 
State  as  I  thought  of  sufficient  value  to  warrant  the  outlay, 
90 
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until  my  prospective  fands  were  exhausted.     Of  the  birds 
of  YermoDt  I  have  added  the  following  specimeus : 

A  OBDEB  1.   BAFTOBES,  BOBBERS. 

8 AJtar  atrlcapOlns Bon Qos  Hawk. 

t Taleo  Oooperl Thomp Cooper's  Hawk, 

1 **      sparrerias Lin Sparrow  Hawk. 

1 "       nlger Wil Black  Hawk. 

a ^      borealis Tbonip Red  Ulled  Hawk. 

4 **      pennsylvanlcus Thomp Broad  winged  Hawk, 

9 **      leacocephalas Thomp Golden  Eagle. 

1 Aoclplter  ftiscas Lin Sharped  shinned  Hawk. 

8 Pandlon  oarollnensls Bon American  Fish  Hawk. 

S Nyctale  acadlca Bon Saw  whet  Owl. 

9......8trlz  Yirglnlana, Thomp Great  horned  Owl. 

1 ^     asio Thomp Screech  Owl. 

S **     amerlcana Thomp Bam  Owl. 

8 **     nyotea Thomp Snowy  Owl, 

9 Symlnm  nebaloram Gray Barred  Owl. 

OKDEB  2.     SCAKSORES,  CLIMBERS. 

9 Gocoygas  erjrthrophthalmus Bon Black  billed  Cuckoo. 

9 Plens  YlUosas Lin Hairy  Woodpecker.    M.  k  F. 

9 **     pubescens Lin Downy  Woodpecker. 

9 Sphyraplcus  varlns Balrd Yellow  bellied  Woodpecker.   M.  A  F. 

4 Melanerpes  erythrocephalas.. Swain Red  headed  Woodpecker.    M.  A  F. 

1 Oolaptes  aaratiu Swain Golden  winged  Woodpecker. 

ORDER  3.     INSE8SORES,  PERCHERS. 

6 Trochllns Lin Hummingbird,   M.  A  F. 

8 Cbaetara  pelasgla Steph Chimney  Swift.   M.  A  F. 

3 Antrostomas  Tociftms Bon Wlilppoorwlll . 

a Ceryle  alcyon Bole Belted  Kingfisher.   Hale. 

1 Sayomls  fUscos Balrd Pewee,  or  Phebe>blrd. 

1 Empldonax  minimus Balrd Small  Flycatcher. 

9 Tnrdns  pallull Cab Hermit  Thrush.    M.  A  F. 

1......     ^        AiBcescens Steph WUson^s  Thrush. 

9 **        mlgratorlos Lin Robin.    M.&T. 

1 Gallinula  galeato Bon Florida  GslUnuIes. 

l......Sialia  slalis Balrd Blue  Bird.    Female. 

1 Paras  atrlcapUlos Lin Chickadee. 

9 Sitta  caroUnensls Gmel White  bellied  Nuthatch. 

9 Certhla  amerlcana. Bon American  Creeper. 

1. Pamla  amerlcana. Bon Blue  yellow  backed  Warbler. 

1 Geothlypls  trlchas Cab Maryland  YeUow  Throat.    M. 

1 Dendroioa  wmadenris Balrd Black  throated  Blue  Warbler. 
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o  J  ORDEB  3— CONTINTJBD. 

%| 

00 

1......       ^  eoronata Gray........ Yellow  rumped  Warbler.   Male. 

4 ''  Blackbamlae Balrd Blackbumlan  Warbler.    M. 

S **  striata Balrd Black  poll  Waifbler. 

1 EntiilTplB  canadensis Cab Canada  fly-eating  Warbler. 

3 Setopbaga  rutlclUa Swain Redstart. 

9 Pyranga  rubra .....Yiell Scarlet  Tanager.    M.  A  F. 

3 Hlmndo  lunifrons Say Cliff  Swallow. 

1 ''        bicolor Vlell White  bellied  Swallow. 

8 Progne  snbis Beard Purple  Martin.    M.  A  F. 

3 Ampelis  cedromm Beard Cedar  Bird. 

1. Collyrlo  boreallfl Beard Northern  Shrike. 

1 Vlreo  gllvus Bon Warbling  Vlreo. 

1 Plnlcola  canadensis Cab Pine  Grosbeak. 

1 Carpodacus  purpureus Gray Purple  Finch. 

4 Chrysomltrls  tristls Bon Yellow  Bird.* 

1 **  pinus Bon Pine  Finch. 

3 Currlrostra  americana Wll Bed  CrossbilL    M.  A  F. 

1 "  leucophrys Wll White  winged  Crossbill. 

8 ^giothus  linaria Cab Lesser  Redpoll. 

1 Plectrophanes  nivalis Meyer Snow  Bunting. 

1 Zonotrichla  leacoprys Swain White  crowned  Sparrow. 

I "  albicoUis Bon White  throated  Sparrow. 

1 Junco  hyemalis, Sola Snow  Bird. 

1 Spizella  soclalls Bon Chipping  Sparrow. 

4 Melosplza  melodia Balrd Song  Sparrow. 

2 Guiraca  iudovidana Swain Rose  breasted  Grosbeak. 

1 Cyanosplza  cyanea Balrd Indigo  Bird. 

6 Dollcbonyx  oryzlvorus Swain Bobolink.   M.  A  F. 

5 Agelalus  phceniceus Ylell Red  winged  Blackbird. 

3......Stnmella  niagna Swain Meadow  Lark. 

3 Icterus  Baltimore Dan Baltimore  Oriole.    M.  A  F. 

1 Scolecophagus  fbrrugineus . . .  .Swain Rnsty  Blackbird. 

1 Quiscalus  purpureus^. Lleht Purple  Grakle. 

3 CorYus  amerlcanus Aud Crow. 

ft Cyanunis  crlstatus Swain Blue  Jay.    M.  A  F. 

1 Perlsoreus  canadensis. Bon Canada  Jay. 

1 Frlngilla  canarlensis Yleill Canary  Bird. 

ORDER  4.  RASORES,  SCRATCHERS. 

3 Ectoplstes  mlgratorla Swain Wild  Pigeon. 

1 Tetrao  canadensis Lin Spruce  Patridge. 

S Bonasa  umbellus Steph Ruffed  Grouse. 

ORDER  5.      GRALLATORES,  WADERS. 

1 Botaurus  lentlglnosus Steph Bittern. 

1 Butorides  ylresQens..............Bon Green  Heron. 
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<5|  OBDEE  5— Continued. 

1 rhUobelft  minor Gray American  Woodooofc. 

1 Qalllnago  WIIbodU Bou Wllson^s  Snipe. 

1 Gambctta  melanoleuca Bon Teltale  TaUer. 

1 AcUluros  bartramias Bon Upland  Plover. 

ORDER  6.     :S'ATAT011ES,  SWIMMERS. 

S Bcmlcla  canadensis Boio Canada  Qoose.    M.  A  F. 

1 Anas  obscura Gmclln Black  Dnck. 

1 Alx  tponsa Bole Summer  or  Wood  Duck. 

1 Anas  albcola Tbomp Dipper  Duck.   Female. 

1 **     pcrspicUlata Tbomp Butter  Bill  Dnck. 

1 Mcrgns  amerlcanus Cas Sbeldrako. 

1 Larus  marlnua Lin Great  Gull.   Female. 

1 Chroicoccphalus  pbliadelplila. .  .Law Bonaparte^a  Gull. 

4 Columbus  torquattts Bmn Loon.    H.  A  F. 

1 "•         Beptentrlonalls. Lin Bed  throated  Diver. 

1 PodlccpB  grlselgcna Gray Bed  necked  Grebe. 

DOMESTIC  FOWLS. 

1 Paro  crlstatuB Peacock.   Male. 

1 Gnllus Spanish  Fighting  Cock. 

1 Columba. Dove. 

There  are  also  a  few  specimeus  of  value  belonging  to  the 
Thompson  collection,  but  those  are  chiefly  valuable,  as  be- 
ing the  specimens  described  in  his  work,  as  types  of  Ver- 
mont birds  at  that  time.  Their  plumage  is  somewhat  faded, 
and  as  they  were  intended  for  scientific  use,  instead  of  ex- 
hibition, they  are  not  stufifed  to  nature,  and  are  little  better 
than  bird  skins.  Their  age  prevents  the  possibility  of  put- 
ting them  up  in  a  manner  for  favorable  exhibition,  and  for 
that  reason  most  of  them  are  of  small  value  to  the  cabinet. 
As  it  is  my  intention  to  add  types  of  all  the  species  of  Ver- 
mont birds,  any  birds  killed  in  the  State  not  on  this  list,  if 
in  good  plumage,  and  not  injured  by  shooting,  I  should  be 
glad  to  receive,  either  by  express  or  otherwise,  for  the  cab- 
inet. Such  as  we  have  on  this  list  not  being  of  as  much 
value,  I  would  request  that  the  friends  of  this  enterprise 
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woald  not  forward  them,  unless  in  some  way  they  were 
thought  to  be  very  fine  specimens.  The  express  bills  on 
useless  birds  retard  our  work,  as  it  is  needless  expense  ta- 
ken from  a  limited  fund.  I  will  further  state,  for  the  benefit 
of  those  interested,  that  birds  to  be  of  value  as  specimens 
must  be  in  winter  plumage  as  much  as  possible,  and  our  mi- 
gratory birds  must  be  killed  as  soon  as  possible  after  their 
arrival,  or  just  before  their  departure.  Summer  specimens 
are  of  no  value  whatever. 

OOLOGY. 

Our  collection  of  birds'  eggs  is  limited,  and*  we  desire  for 
the  present  that  all  the  friends  of  this  collection  would  save 
us  as  many  eggs  as  possible.  If  the  eggs  are  found 
early  it  is  but  a  minute's  work  to  perforate  the  ends  with  a 
needle  and  blow  out  the  contents ;  if  incubation  has  progress- 
ed so  far  that  the  contents  cannot  be  blown  out,  with  a  sharp 
pointed  knife,  or  a  thin  fine  file,  a  square  can  be  cut  out  of 
the  side,  and  the  contents  broken  up  and  washed  out.  The 
piece  of  shell  cut  out  can  be  put  in  place  and  held  there  with 
a  drop  of  mucilage  ap})lied  inside,  so  as  to  flow  around  the 
piece  cut  out ;  a  drop  of  varnish  is  even  better.  The  shell 
must  be  dry  before  the  application  of  either. 

CRAT^IOLOGY. 

In  this  departmeut  I  have  added  forty-five  specimens. 
With  the  exception  of  Canis  lupus^  Lin.,  (common  Wolf;) 
Pelis  concolor,  (Catamount,)  we  have  a  complete  set  of  the 
skulls  of  Vermont  mammals.  Any  one  sending  us  either 
of  the  skulls  above  mentioned  will  confer  a  great  favor. 
As  we  have  only  a  limited  number  of  the  skulls  of  birds, 
all  will  be  acceptable  for  some  years  to  come.  To  those 
not  accustomed  to  cleansing  bones  I  would  say,  that  af- 
ter boiling  in  clear  water  for  a  sufficient  time  to  remove 
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the  muscles,  thej  maj  be  set  away  for  a  few  days  to  soak 
in  a  solution  of  sal  soda  and  water,  made  by  dissolvinff  four 
ounces  of  the  salt  to  one  gallon  of  water ;  then  after  boiling 
in  the  same  until  the  bone  seems  to  soften  upon  the  outside,  but 
not  enough  to  destroy  any  portion  of  its  surface,  wash  out 
and  lay  in  the  sun  to  bleach.  For  small  skulls  much  less  time 
is  required. 

ENTOMOLOGY. 

I  ha^e  collected  several  hundred  insects,  and  have  receiv- 
ed a  few  from  other  parties  by  exchanges.  A  full  set  of  en- 
tomological specimens  representing  Vermont  species  must  be 
the  work  of  years,  and  I  would  ask  the  co-operation  of  all 
within  the  State  that  are  in  any  way  interested  in  the  work. 
Pull  directions  for  mounting  specimens  will  be  sent  when 
wanted.  To  preserve  such  specimens  from  destructive  in- 
sects, it  becomes  necessary  to  poison  them.  This  can  be 
best  done  by  a  solution  of  corrosive  sublimate,  which  can  be 
applied  to  their  bodies  with  a  camel's  hair  pencil.  It  is  best 
to  use  it  as  strong  as  may  be  without  whitening  the  insects, 
but  if  too  much  is  added  and  the  specimen  whitened,  it  is 
not  spoiled ;  as  it  may  be  dissolved  away  with  alcohol  and 
thus  restored.  Insects  may  be  killed  by  the  inhalation 
of  chloroform  if  desired,  but  for  beetles  and  many  other 
small  insects  their  immediate  immersion  in  alcohol,  in 
which  they  can  be  kt»pt  for  years,  is  the  most  desirable  meth- 
od for  collectors.  By  this  method  a  wide  mouthed  bottle 
which  contains  strong  alcohol,  in  which  specimens  can  be 
put  as  soon  as  caught,  is  all  that  is  necessary.  After  they 
become  fully  saturated  they  can  be  taken  out  of  the  alcohol 
and  sent  by  mail  in  a  small  box  without  any  injury.  But  as 
butterflies  and  moths  cannot  be  thus  preserved,  pinning  is 
sometimes  necessary.     Great  care  should  be  taken  that  speo- 
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imens  pinned  should  be  perfect,  that  their  wings  be  fully  ex- 
tended and  their  antennae  and  limbs  not  allowed  to  curl  up 
as  they  are  inclined  to  do,  but  dried  in  as  natural  a  position 
as  possible.  Constant  care  must  be  taken  after  the  specimen 
is  put  up  to  preserve  it.  Though  poisoned,  it  is  not  free 
from  the  depredations  of  some  destructive  insects,  and  must 
be  kept  in  a  close  box.  Dust  is  also  a  great  injury,  as  well 
as  light,  so  it  is  necessary  to  protect  very  nicely  from  all  in- 
juries. The  chrysalis  and  caterpillar  should  also  be  pre- 
served ;  the  latter  can  usually  be  preserved  in  alcohol. 

CONCHOLOGY. 

An  inland  state  like  Vermont  would  seem  a  poor  place 
for  a  local  collection  of  shells,  but  it  is  by  no  means 
as  deficient  as  it  seems.  I  have  been  able  already  to  collect 
many  species,  and  many  more  can  be  collected.  To  those 
interested,  I  would  say  that  I  should  like  to  have  them  col- 
lect in  their  localities  ten  shells  of  a  kind,  if  possible,  if  not, 
as  many  as  may  be,  marking  distinctly  where  found.  If 
they  will  send  such  collections  to  me  for  the  use  of  the 
cabinet,  I  will  return  them  named  samples  of  their  collec- 
tion, and,  as  soon  as  may  be,  place  the  others  in  the  cabinet, 
and  to  their  credit  if  they  wish,  paying  them  in  exchanges 
as  soon  as  our  collection  is  large  enough  to  supply  them.  I 
should  be  glad  to  impress  .upon  the  public  mind  the  great 
scientific  value  of  such  a  local  collection,  and  attract  their 
attention  to  such  an  extent  that  persons  finding  shells  in 
Vermont  would  save  them  and  forward  by  their  town  repre- 
sentative to  our  cabinet. 

MINERALOGY. 

In  this  department,  as  no  geological  survey  is  in  progress, 
and  no  authorized  expense  could  be  incurred  in  the  field,  for 
the  state  no  progress  could  really  be  made.   I  have,  however, 
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added  about  two  hundred  specimens,  many  of  them  of  inter- 
est, having  comparative  value,  or  new  representations  of 
Vermont  minerals  not  previously  in  the  cabinet ;  1  have 
also  re-arranged  many  specimens,  preparing  new  labels, 
using  new  cases,  and  in  every  way  trying  to  utilize  the  lim- 
ited space  allowed.  It  will  become  immediately  necessary, 
if  the  specimens  are  all  put  on  exhibition,  to  have  more  room. 
I  trust  such  want  will  be  considered  by  the  next  session  of 
our  legislature.  In  the  meantime  all  collections  made  will 
be  cared  for  and  held  in  readiness  for  exhibition  when 
space  shall  be  given  them.  Let  this  fact  deter  no  one  from 
contributing  thereto,  as  their  contributions  will  be  just  as 
valuable  and  will  at  proper  time  be  placed  on  exhibition 
in  a  favorable  manner. 

During  the  past  year  some  mines  in  Vermont  have  been 
wrought  with  profit,  and  the  marble  interest  was  never  larger 
or  more  profitable.  At  Gaysville,  Saltery  &  Smith  have 
inaugurated  extensive  gold  washing,  which  they  claim  thus 
far  profitable.  As  I  have  before  expressed,  it  is  still  my 
opinion,  if  gold  ever  pays  in  Vermont  it  will  be  like  this  at 
Gaysville,  from  washing.  Quartz  mining  in  this  section  for 
gold  has  always  been  a  failure ;  it  is  still  my  impression  it 
ever  will  be.  At  the  present  high  price  of  metals,  if  long 
continued,  doubtless  some  mines  in  Vermont,  now  abandon- 
ed, might  be  wrought  with  profit,  and  perhaps  some  new 
veins  now  known  may  be  opened,  as  well  as  other  discoveries 
made.  When  metals  are  as  now  high  priced,  and  in  active 
demand,  prospecting  is  usually  prosecuted  with  more  vigor 
and  effect. 
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I  am  respectfully  yours, 

HIRAM  A.  CUTTING, 
State  Geologist  and  Curator  State  Cabinet. 

Lunenburgh,  Vt.,  November  18,  1872. 
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